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PREFACE 


The  material  composing  this  volume  has  appeared  in  the  monthly 
numbers  of  the  journal  of  the  association  of  engineering  socie- 
ties since  October  1884,  under  the  title  of  *' Index  Notes, ^  The  notes 
published  in  the  twelve  numbers  of  one  year  have  been  republished,  with 
cross-references,  arranged  in  one  alphabetical  list,  in  an  appendix  to  each 
volume.  Seven  of  these  annual  summaries  are  now  brought  together,  re- 
arranged alphabetically,  with  numerous  cross-references,  and  with  a  more 
\t  systematic  arrangement  of  subject  matter.      It  is  published  by  the  Board 

^  of  Managers  of  the  Journal  and  placed  on  sale  at  a  price  barely  sufficient 

Vi  to  pay  the  cost  of  arrangement  and  publication. 

Although  there  are  over  eleven  (11)  thousand  notes  and  cross-references 
in  this  list,  no  claim  is  made  for  its  completeness,  even  for  the  period  cov- 
ered by  it.  It  is  thought  to  contain,  however,  nearly  all  periodical,  society, 
and  fragmentary  matter  of  permanent  value  not  only  for  the  period  1884 
to  1891,  inclusive,  but  a  great  deal  which  appeared  earlier.  Thus  the  en- 
tire proceedings  of  the  American  Society  of  Civil  Engineers^  of  the 
American  Society  of  Mechanical  Engineers^  and  of  the  Association  of 
Engineering  Societies^  have  been  indexed  so  far  as  they  seemed  deserving. 
Also  the  complete  files  of  Van  Nostrand's  En^neering  Magazine,  and 
of  The  Engineering  News,    The  Proceedings  of  the  Institution  of  Civil 
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Engineers  are  here  indexed  only  for  the  period  covered  for  the  current 
literature,  viz:  1884 — 1891  inclusive.  A  complete  index  of  these  proceedings 
is  issued  every  few  years  by  the  Institution. 

The  object  kept  constantly  in  view  in  the  preparation  of  these  Index 
Notes  was  to  put,  in  as  small  a  space  as  possible,  such  short  descriptions  of 
the  scope  and  general  character  of  the  current  engineering  literature  of  a 
periodical  or  fragmentary  character  as  would  enable  one  in  search  of  val- 
uable infomiation  on  a  particular  subject  to  decide  whether  or  not  it  would 
be  worth  his  while  to  obtain  or  consult  the  original  article,  paper,  or  re- 
port. No  abstracts,'or  results,  or  summaries  have  been  made,  and  no  con- 
clusions given.  In  other  words  these  notes  only  serve  to  indicate  where 
valuable  data  can  be  obtained.  It  is  mostly  limited  also  to  the  fields  of 
civil  and  mechanical  engineering.  That  is  to  say,  chemical  and  metal- 
lurgical subjects  in  mining  engineering  have  not  been  indexed,  while 
other  subjects  in  this  general  field  more  closely  related  to  the  work  of  civ- 
il and  mechanical  engineers  have  been  taken.  Articles  of  a  casual  or  pass- 
ing interest,  but  of  no  permanent  value  have  not  often  been  indexed,  and 
such  matter  as  was  thought  to  lead  to  erroneous  conclusions  or  as  were 
based  on  false  assumptions  or  theories,  have  always  been  excluded. 

Since  its  inception  the  preparation  of  these  notes  has  been  under  the 
direct  control  of  the  undersigned,  nearly  all  the  notes  for  the  first  twa 
years  having  been  prepared  by  him.  Since  that  time  the  work  has  been  per- 
formed in  succession  by  Mr.  C.  V.  Mersereau  (C.  E.,  Cornell)  M.  Am.  Soc. 
C.  E.,  C.  W.  Melcher  (M.  E.  Washington  University.)  M.  Am.  Soc.  M. 
E.,0.  E,  Hovey,  (C.  E.,  Thayer) Instructor  in  Civ.  Eng.,  Washington  Uni- 
versity, and  F.  E.  Turneaure  (C.  E.,  Cornell)  Instructor  in  Civ.  Eng., 
Washington  University.  Valuable  assistance  has  also  been  rendered  by 
Prof.  Geo.  F.  Swain,  M.  Am.  Soc.  C.  E.  and  by  Mr.  Clemens  Herschel, 
M.  Am.  Soc,  C.  E.  No  simply  clencal  workers  have  ever  been  employed^ 
and  it  is  thought  that  the  expression  of  opinion  or  of  favor  found  in  these 
notes  may  generally  be  relied  on.  The  final  preparation  of  this  seven  year 
summary  for  the  press,  its  arrangement,  classification,  and  the  cross-refer- 
ences, has  devolved  upon  Mr.  Turneaure,  who  has  been  assisted  by  Mr.  T. 
L.  Condron  C.  E. 

The  value  of  a  carefully  prepared  index  such  as  is  here  offered  can 
scarcely  be  overestimated.  Even  though  the  publications  to  which  the  re- 
ferences are  made  are  not  in  one's  private  library,  they  generally  are  ac- 
cessible and  can  be  found  in  public  or  society  libraries.  On  the  other 
hand  even  though  these  volumes  all  stand  on  one's  own  shelves,  if  he  does 
not  know  what  they  contain,  or  where  to  find  an  article  which  he  dimly 


remembers  to  have  seen,  the  task  of  making  the  search  is  so  great  as  to 
forbid  the  effort,  and  the  volumes  remain  unconsulted.  It  is  the  writer's 
firm  belief  that  an  index,  such  as  this,  without  a  library  is  of  more  value  to 
a  student  than  the  library  if  he  has  no  index  to  its  contents. 

If  the  volume  now  put  forth  should  be  appreciated  for  what  it  contains 
rather  than  criticised  for  what  it  lacks,  and  if  it  should  contribute  some- 
what to  the  cause  of  good  engineering  in  America,  those  to  whom  its  use- 
fullness  is  due  will  feel  fully  repaid  for  what  has  been  largely  a  labor  of 
love. 

J,  B.  Johnson, 

Manager  Index  Departments 

Washington  University,  St.  Louis,  Apr.  15, 1892. 
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Age  of  Steel  {A^e  of  Steel),  weekly,  Equitable  Building,  St.  Louis,  Mo. 

American  Architect  (Am.  Arc  A,),  weekly,  Ticknor  &  Co.,  211  Tremont 
Street,  Boston,  Mass. 

American  Engineer,  {Am,  Eng,) 

American  Journal  of  Railway  Appliances (i4/«.  Jour,  Ry,  ApplL\  month- 
ly. World  Building,  New  York. 
American  Machinist  {Am,  il/a^A.) ,  weekly,  96  Fulton  street.  New  York. 

American  Manufacturer  and  Iron  World  (Am,  Mfr,\  weekly,  Pittsburg, 
Pa. 

Annalesdes  Ponts  et  Chaussees  (^««^i/^j  des  P,  6r*  C),  monthly,  Vve.  Ch. 
Dunod,  49  Quai  des  Augustins,  Paris,  France. 

Annales  des  Travaux  Publics,  Paris,  France. 

Building,  {But/ding),  weekly.  New  York  City. 

Cassier's  Magazine  {Gassier* s  Mag,),  New  York  City. 
Centralblatt  der  Bauverwaltung. 

Der  Civil  Ingenieur. 

Deutsche  Bauzeitung  (Deutsche  Bauzeitung,) 

Electrical  Review  (Elec,   Rev,),  weekly,  22  Paternoster  Row.  London, 
England. 

Engineering  (Lon.   Eng.),  weekly,  London,  England. 

Engineering  and  Mining  Journal  (E,  dr*  M,  Jbwr.),  weekly,  27  Park  Place, 
New  York. 

Engineering  News  (Eng.  News),  weekly,  Tribune  Building,  New  York. 
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Engineering  Record  {Eng,  Rcc,)y  weekly,  formerly  The  Sanitary  Engi- 
neer, {San,  Eng.\  and  the  Engineering  and  Building  Record  {Eng^ 
6r*  Build,  Rec),  227  Pearl  street,  New  York. 

Fire  and  Water,  {Fire  &*  Water),  New  York  City. 

Illinois  Society  of  Engineers  and  Surveyors,  (Rep.  Hi.  Soc.  Eng.  6r*  Surv,)y 
Champaign,  111. 

Indian  Engineering  {Ind,  Eng.),  weekly,  Calcutta,  India. 

Iron,  (Iron),  weekly,  London,  England. 

Journal  of  the  Association  of  Engineering  Societies  ( Jour,  Assn.  Eng. 
ScK.),  monthly,  51  Lakeside  Building,  Chicago. 

Journal,  Engineering  Society,  Lehigh  University,  {Jffur.  Eng.  Soc. 
Lehigh  University},  Bethlehem,  Fa. 

Journal  of  the  Franklin  Institute  {Jour.  Frank.  Inst.),  monthly,  Franklin 
Institute,  Philadelphia,  Pa. 

Journal  fur  Gasbeleuchtung  und  Wasserversorgung,  {Jour./.  GasbeL  u. 
Wasserversorgung. ) 

Journal  of  the  New  England  Water  Works  Association  {Jour.  N.  E.  W, 
W.  ^ J j«.),  quarterly,  113  Devonshire  St.,  Boston,  Mass. 

Journal  Royal  Society  of  New  South  Wales  {Australia.) 

Journal  of  the  Society  of  hx\s{Jour.  Soc.  Arts),  weekly,  London,  England. 

Locomotive  Engineering,  {Loc.  En^.),  monthly,  9-12  Temple  Court, 
New  York. 

Manufacturer  and  Builder  {Mfr,  &*  Build.) ,  monthly.  New  York  City. 

Mechanics  {Mechanics),  monthly,  907  Arch  Street,  Philadelphia,  Pa. 

Mining  and  Scientific  Fress.{Afin.  (Sr*  Sci.  /'r^ji'),  weekly ,  San  Francisco » 
Cal. 

Nouvelles  de  la  Construction. 

Popular  Science  Monthly,  {Po^.  Sci.  Monthly),  New  York  City. 
Power  {Power),  monthly,  113  Liberty  Street,  New  York. 
Proceedings  American  Institute  of  Mining  Engineers  (-Pr^i".  A.  I.  M.  E.), 
13  Burling  Slip,  New  York. 

Proceedings,  Cleveland  Institute  of  Engineers,  {Proc.  Cleveland  Inst . 
Engrs.),  England. 

Proceedings  of  the  Engineers'  Club  of  Philadelphia  {Proc.  En^ .  Club, 
Phila.),  quarterly,  1122  Girard  St.,  Philadelphia,  Pa. 

Proceedings  Indiana  Association,   Surveyors  and  Engineers,  (/*r^<:. /«^. 

Assn.  Surv.  dr*  Eng.),  Rensselaer,  Ind. 
Proceedings  of  the  Institution  of  Civil  Engineers  {Proc.   Inst.  C.  E.),2$ 

Great  George  St.,  Westminster,  S.  W.,  London,  Eng. 
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Proceedings  Master  Car  Builders'  Association,  (/V^r.  M.  C.  B,  Asm,) 

Proceedings  Michigan  Engineering  Society  {Proc,  Mich.  Eng,  Soc,)y 
Climax,  Mich.    Formerly  Michigan  Association  of  Surveyors  {Mich. 
Assn,  Surv,) 

Proceedings,  Nebraska  Society  of  [Associated  Engineers  and  Surveyors, 
{Proc.  Neb.  Assn.  Eng.  dr*  Surr.) 

Proceedings  of  the  Society  of  Arts    {Proc.Soc.  -<4r/j),  Mass.  Institute  of 
Technology,  Boston,  Mass. 

Proceedings  of  Society  of  Civil  Engineers,   Paris,  {Ptoc.  Soc.    Civ.  Eng., 
Paris),  Paris,  France. 

Proceedings  of  the  United  States  Naval  Institute  (Proc.  U.  S.  N.  /.),. 
quarterly.  United  States  Naval  Institute,  Annapolis,  Md. 

Railroad  and  Engineering  Journal  {R.  R.  &*  Eng.  Jour.),  monthly,  45 
Broadway,  New  York. 

Railroad  Gazette  (R.  R.  Gas.),  weekly,  73  Broadway,  New  York. 

Railway  Review  (Ry.  Rev.),  weekly,  The  Rookery,  Chicago  111. 

Railway  World,  (Ry.  World.),  Philadelphia,  Pa. 

Reports  of  Chief  of  Engineers,  U.  S.  A.,  Washington,  D.  C. 

Reports  of  Ohio  Society  of  Engineers,  Columbus,  Ohio. 

Revue  des  Mines. 

Sanitary  News.  {San.  News.) 

School  of  Mines  Quarterly  {Sch.  Mines.  Quart.),  Columbia  College,  New 
York. 

Science,  {Science),  monthly,  New  York  City. 

Scientific  American  {Sci.  Am.),  weekly,  361  Broadway,  N.  Y. 

Scientific  American  Supplement  {Sci.  Am.  Sup.),  weekly  361  Broadway, 
New  York. 

Selected  Papers,  Rensselaer  Society  of  Engineers,  Troy,  N.  Y. 

Stevens  Indicator  (Stevens  Indicator),  Stevens  Institute  of  Technology, 
Hoboken,  N.J. 

Street  Railway  Journal  (St.  Ry.  Jour.),  monthly,  World's  Building,  New 
York. 

Street  Railway  Review  (St.  Ry.  Rev.),  monthly,  334  Dearborn  st.,  Chica- 
go, III. 

Technology  Quarterly  {Tech.  Quart.),  Mass.  Inst.  Technology,  Boston, 
Mass. 

The  Electrical  Engineer  (£'/<?^.  Engr.),  monthly,  1 1  Wall  Street,  New  York, 

The  Electrical  World  (Elec.  U'orld),  weekly,  177  Times  Building,  New 
York. 


The  Electrician  and  Electrical  Engineer,  {Electrician  6r*  Elec,  Ens;*) 

The  Engineer  (Lon.  Engineer)  y  weekly,  London,  England. 

The  Engineering  Magazine  {Eng.  Mag,)y  monthly,  World  Building,  New 

York. 

The  Iron  Age  {Iron  Age,)  weekly,  New  York  City. 

The  Locomotive  (Locomotive),  monthly,  Hartford,  Conn. 

The  Mechanical  World  (Mech,  IVorld),  weekly,  Manchester,  England. 

The  National  Car  and  Locomotive  Builder,  {Nat,  Car  &*  Loco,  Build.), 
monthly,  New  York  City. 

The  Polytechnic,  {Polytechnic),  Troy,  N.  Y. 

The  Practical  Engineer,  {Practical  Engineer:) .  London,  England. 

The  Progressive  Age  {Progressive  Age),  Philadelphia,  Pa. 

The  Railway  Engineer  {Py.  Eng.\  monthly,  8  Catherine  St.,  Strand,  W. 
C,  London,  Eng. 

The  Railway  Master  Mechanic  {Mast.  Mech,),  monthly,  "The  Rookery," 
Chicago  111. 

The  Sanitarian,  {Sanitarian),  New  York  City. 

The  Technograph,  {University  of  Illinois  Annual),  Champaign,  111. 

The  Street  Railway  Gazette  {St,  Ry.  Gaz,),  monthly,  8  Lakeside  Building, 
Chicago. 

The  Technic  (Technic) ,  University  of  Michigan,  Ann  Arbor,  Mich. 

The  Transit  ( Transit),  University  of  Iowa. 

Transactions  of  the  American  Institute  of  Electrical  Engineers,  (7>a«f. 
A,  I,  E,  E,),  Temple  Court,  New  York  City. 

Transactions  American  Society  of  Civil  Engineers  {Trans,  A,  S.  C,  E.), 
127  East  Twenty-third  street,  New  York. 

Transactions  American  Society  of  Mechanical  Engineers  ( Trans.  A,  S, 
M,  E,\  12  V/est  31st  Street,  New  York. 

Transactions  Arkansas  Society  of  Civil  Engineers  Architects  and  Survey- 
ors, {Trans.  Ark,  Soc,  C.  E,,  Arch,  &*  Surv.),  Little  Rock,  Ark. 

Transactions  Canadian  Society  of  Civil  Engineers  (7Va«.  Can.  Soc,  C,  E,), 
Sec'y  McGill  University,  Montreal,  Canada. 

Transactions  Engineers  Society  of  Western  Pennsylvania,  {Trans,  Eng, 
Soc,  W,  Penn,)  Pittsburgh,  Pa. 

Transactions  Liverpool   Engineering  Society,  {Trans,  Liverpool  Eng, 
Soc),  Liverpool,  England. 

Transactions  of  the  Technical  Society  of  the  Pacific  Coast  ( Trans,  Tech, 
Soc,  Pac,  C),  Rooms  14-15,  408  California  street,  San  Francisco,  Cal. 

Van  Nostrand's  Engineering  Magazine  ( Van  Nos,  Eng,  Mag.),  New  York 
City. 

Van  Nostrand's  Science  Series, (Fi?«  Nos,  Science  Series,),  New  York 
City. 
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Wochenschnft  des  Oesterreichischen  Ingenieur  und  Architekten  Vereins, 
f(afeekly\  Vienna,  Austria. 

Zeitschrift  des  Architekten  und  Ingenieurs  Vereins  (Z?//j^A.  des  Arch, 
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Prof.  J.  B.  Johnson,  Washington  University,  St.  Louis,  Mo. 
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For  the  Engineers*  Club  of  St.  Louis. 
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land, O. 
Chas.  H.  Strong,  35  Atwater  Building,  Cleveland,  O. 

For  the  Civil  Engineers*  Club  of  Cleveland. 

Elbert  Nexsen,  1620  S.  E.  Fourth  Street,  Minneapolis. 

For  the  Minneapolis  Society  of  Civil  Engineers. 

C.  J.  A.  Morris,  P.  O.  Box  2,544,  St.  Paul,  Minn. 

For  the  Civil  Engineers*  Society  of  St.  Paul. 

Edward  Buti'S,  City  Engineer,  Kansas  City,  Mo. 

For  Engineers'  Club  of  Kansas  City. 

J.  S.  Keerl,  Helena,  Montana. 

For  Montana  Society  of  Civil  Engineers. 

W.  F.  Goodhue,  Loan  &  Trust  Building,  Milwaukee,  Wis. 

For  Wisconsin  Polytechnic  Society. 


SECRETARY  OF  BOARD. 

John  W.  Weston,  51  Lakeside  Building,  Chicago. 


DESCRIPTIVE  INDEX. 


Abrasive  ProcesBet  im  the  Mechanic  Arts.  A  i>aper  by  John  Richards  read  be- 
fore the  Tech.  Soc.  Pac  C.»  describing  various  cutting  and  grinding  processes, 
and  machines  employed.    Ry»  Rev.,  Sept.  la,  i89i,  l;>p.  603-4,  etseg. 

Accidents  in  Mines.  A  paper  by  Sir  Fred.  A.  Abel,  giving  general  review  of  legis- 
lation on,  in  England,  and  of  causes  and  remedies  which  now  obtain.  Proc. 
Inst,  C.  E.,  Vol.  XC.,  p.  160. 

See  Rai/r (fad  Accidents,  Mines,  Bridge  Accidents* 

Addresses. 

Baher,  I.  O.,  President  Illinois  Society  Engineers  and  Surveyors.  Points  out 
desirable  changes  in  engineering  practice  of  building  roads,  bridges,  etc. 
Ref.  III.  Soc.  Engrs.  6*  Surveyors,  x888,  pp.  14-27. 

Baicock,  G,  H.  President's  address  before  the  American  Society  of  Mechani- 
cal engineers,  on  "The  Engineer,  His  Commission,  and  His  Achievements." 
Trans.  A.  S.  M.  E.,  Vol.  IX.,  (1888),  pp.  a3^. 

Bayles,  J.  C  President's  address  before  the  Inst,  of  Min.  Engrs.  at  Pittsburgh, 
Feb.  18S6.  By  J.  C.  Bayles.  A  forcible  presentation  of  many  of  the  tempta- 
tions and  moral  pitfalls  in  the  way  of  engineers,  arising  from  their  professional 
practice,  and  of  the  honorable  course  to  pursue.  Valuable  for  young  engi- 
neers.   Sci,  Am,  Sup»,  Feb.  27.  1886. 

Becker,  M.  y.  Annual  Address  o/Pres.  Am,  Soe.  C  E.  Delivered  at  Seabright, 
N.  J.,  p.  ao.   Trans.  A.  S.  C.  E.,  June,  i889,  Vol.  XX.,  p.  a33. 

Brace,  G.  B.,  to  the  Institution  of  Civil  Ensrineers,  Gives  his  address  on  assum- 
ing the  President's  chair.  A  general  review  of  engineering.  Engineer,  Nov. 
II.  1887- 

Chanute,  Octave,  Pres,  Am.  Soc.  C*  E.,  at  the  Annual  Convention  at  Chattanooga, 
Tenn.,  May  2a,  1891.  Reviews  some  of  the  leading  engineering  works  of  the 
past  year,  and  discusses  new  engineering  proposals.  Trans,  A.  S.  C,  E., 
Vol.  XXIV,  May,  1891,  pp.  397-429. 

Chanute,  Octave,  President  0/  the  A.  S.  C.  E.,  at  the  American  Patent  Celebra- 
tion, on  '*The  Effect  of  Invention  Upon  the  Railway  and  Other  Means  of  Inter- 
communication." A  review  of  the  progress  in  transportation,  economic 
importance  of  the  railway  and  probable  future  improvements.  Condensed 
and  printed  in  Eng.  News,  May  a.  1891,  pp.  4i9-90. 

Cleeman,  T.  M.,  Annual  Address  to  the  Engineers*  Club  of  Philadelphia.    By  T. 
M.  Qeemann,  retiring  President.    Gives  a  comparison  of  the  growth  of  engi- 
neering societies  and  a  brief  review  of  the  work  Philadelphia  and  Pennsylvania 
have  accomplished.    Proc.  Eng.  Club,   Philadelphia,  Vol.  VI.,  pp.    aaj-aSi, 
(Feb..  1888). 
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AddreBscB,  continued. 

CooUy.L.  £.t  Reiirinsr  Address  of  President  L,  E.  Cooley  to  the  Western,  Society 
of  Engineers,  on  "The  Modem  Spirit  of  the  Ensineerins:  Ptofession . "  Jour, 
Assn.  Eng.  Soc,  Feb.,  i89i,  pp.  63  8. 

Corthell,  E,  Z..»  on  Retiring  from  Presidency  of  the  Western  Society  of  Engineers. 
Jour.  Assn.  Eng.  Soc,  May,  1890,  pp.  3o9-233. 

FitzGerald,  Desmond,  President  Boston  Soc.  of  C.  E.  Delivered  March  ao,  1889. 
Jour.  Assn.  Eng.  Soc.,  Ma7i  i889,  Vol.  VIII.,  p.  25i. 

Flad,  Henry.  One  Year  of  Engineering  Progress.  The  annual  address  before 
the  Denver  meetins  of  the  American  Society  of  Civil  Engineers.  Eng.  News, 
July  17, 1886. 

Herschel,  Clemens,  Pres.  Boston  Soc.  C.  E.,  "On  the  Advancement  of  the  Pro- 
fession of  the  Civil  Engineer."    Eng,  News.  Apr.  11, 1891,  pp.  355-6.  et  seq. 

Jones,  Washington.  A  review  of  the  great  projects  of  the  year.  By  the  retiring 
President  of  the  Philadelphia  Engineers'  Club.  Proc.  Eng.  Club  Phila.^  Vol. 
VI..  p.  81. 

Meier,  E.  D.,  on  Retiring  from  the  Presidency  of  the  St.  Louis  Engineers*  Club. 
Jour.  Assn.  Eng.  Soc,  Feb.,  1890,  Vol.  IX.,  pp.  43-5o. 

Potter,  W.B.,  Retiring  President,  Engineers'  Club  of  St.  Louis.  Gives  brief 
history  of  the  club  and  discusses  its  work  and  relations  with  other  societies. 
Jour.  Assn.  Eng.    Soc.,  Jan..  x888,pp.  22-a8. 

Preece,  W.  H.,  Pres.,  to  the  Mechanical  Science  Section  of  the  British  Association^ 
Bath,  1SS8.  Reviews  the  developments  of  the  practical  applications  of  elec- 
tricity. Engineer,  Sept.  7,  x888:  T.  y.  and  ElecRev.,  Sept.  7. 1888:  7our*  Soc. 
Arts.,  Sept.  14. 1888:  Sci.  Am.  Sup.,  Sept.  29, 1888. 

Searles,  Wtlliam  H.,  President  Civil  Engineers'  Club  of  Cleveland.  "The  Out- 
look for  Local  and  General  Engineering  Societies."  your.  Assn.  Eng.  Soc.t 
Apr.  i89i,  pp.  i94-7. 

Shtnn,  Wm.  P.,  President  A.  S.  C.  E.,  at  Cresson  meeting.  Eng.  News,  July 
5, 1890,  pp.  9-11. 

Wiirner.  W.  R.,  President  C.  E.  Club  of  Cleveland,  at  the  annual  banquet,- 
March  29. 1890.    your.  Assn.  Eng.  Soc,  July,  i89o,  pp.  353-6. 

Worthen,  Wm.  E.,  Before  Am.  Soc.  C.  E.  Gives  resume  of  the  work  of  engi- 
neers during  the  past  year.    Eng.  News,  July  9. 1887;  San.  Eng..  July  16,  i877. 

Wright,  A.  W.,  to  the  Western  Society  of  Engineers.  Gives  brief  review  ot 
some  of  the  principal  engineering  achievements  of  the  year.  your.  Assn.  Eng. 
Soc.,Vo\.  VI.,  p.  181. 

Adjutages,  Submerged,  Experiments  with.  By  C.  W.  Clark.  Gives  details  and  results 
of  experiments  made  at  the  University  of  Illinois,  your.  Assn.  Eng,  Soc,  Vol. 
VI.,  p.  398. 

Aerial  Navigation. 

Extended  discussion  of  the  subject  by  Wm.  Pole,  F.  R.  S.,  in  a  paper  before 
the  /nst.  of  Civ.  Engrs.,  Vol.  LXVII.  Also,  by  same  author,  "Some  Further 
Data  on  Aerial  Navigation."  Am.  Engr.,  Awg.  t,  i8S5.  The  former  article  is 
one  of  the  most  valuable  that  has  ever  appeared. 

Flying  Machine  Memoranda.  By  L  Hargrave.  Figure  of  8  wing  movement, 
and  engine.  Screw  driver  flying  machine.  Three  cylinder  air  engine,  and 
flying  model.  Theory  of  air  rollers  Royal  Society  of  New  South  Wales: 
Journal.    Vol.  XXIII.,  pp.  70-74.    8  plates. 

Gen.  Thayer's  System  of  Dirigible  Balloons,  either  moving  on  wire  "balloon- 
ways,"  or  wholly  disconnected  from  the  earth.  Fully  illustrated  in  Sci,  Am., 
Dec.  26.  i58$. 

Improvements  in.  By  Prof.  W.  Le  Conte  Stevens.  An  historical  article,  giving 
(he  recent  improvements  made  In  France  up  to  18S5.  Illustrated.  Pop.  Sci. 
.Monthly,  July,  1885. 
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Aerial  Navi^^ation,  continued. 

Interesting  illustrated  lecture  delivered  by  Mr.  O.  Chanute.  C.  £.,  at  Cornell 
Univ.    H,  R. 6* En£;  your.,  July,  1890.  et  seq.,  pp.  316-8. 

Mechanical  Fli£'hU  A  practical  criticism  of  Proi.  Lansley's  article  in  the  Cen- 
tury Magazine,  by  Wm.  H.  Harrison.    Am.  Mack.,  Oct.  i,  i89i. 

Mechanics  of  Flying^.  By  Ludwig  Kargl.  Object  is  to  investigate  under  what 
circumstances  it  is  possible  for  a  machine  to  raise  itself  into  the  atmosphere  and 
at  the  same  time  guid^its  motion  in  any  given  direction  Van.  Nos.  £n£:  Ma^., 
Vol.  I  V„  pp .  346-530. 

Military  Balloonin£  in  France,  An  account  of  the  most  recent  results  attained. 
Illustrated.    Sci,  Am,  Sup.,  Nov.  6.  1886. 

Power  Required.  By  Hiram  S.  Maxim.  Exolains  the  principle  of  the  aeroplane 
and  describes  his  apparatus  for  testing  it,  giving  general  results  of  tests.  lUus. 
Century  Mag,,  Oct.,  1891,  pp.  829-36. 

Present  State  of,  giving  most  modern  devices,  with  mathematical  discussion  of 
principles,  by  M.  DeBruignac.  Proceedings  of  Society  of  Civil  Engineers, 
Paris,  October,  i884. 

Problem  of  Air  Navigation,  A  popular  article  by  Prof.  R.  H.  Thurston,  discus- 
sing the  history  of  the  problem  and  ex];>eriments  and  observations  upon  birds. 
The  Forum,  Vol.  VIII.,  pp.  S43-54. 

Progress  in.    A  review  by  O.  Chanute.    lUus.    Eng.  Mag.,  Oct.  iWi,  pp.  1-13. 

Progress  in,  (continued).  Article  by  Mr.  O.  Chanute  containing  illustrations  of 
various  flying  machines  from  1500  to  1S79.    R.  R.  ^S^»  Eng.  Jour.,  Nov.  1891. 

Prospects  0/ Successful.  Extract  from  letter  in  A^/^  York  Times,  by  Hiram  S. 
Maxim,  stating  how  he  is  at  present  working  on  this  problem.  R.  R,  6*  Eng, 
your.,  January,  1891. 

Short  sketch  of  its  history  and  a  df*.scription  of  a  new  form  of  motor  for  an  air 
ship.    Am.  Eng.,  May  22, 1885. 

Vacuum  vs.  Inflation.  A  paper  by  Dr.  A.  de  Bausset,  Boston,  Mass.  Am,  Engr,^ 
Nov.  29, 1890,  pp.  23I8-9.  et  seq. 

Aerodynamics,  Experiments  in.  By  Prof.  S.  P.  Langley,  being  experimental  dem- 
onstrations of  certain  propositions  in  aerodynamics  which  prove  that  "flying" 
under  proper  direction  is  practicable.  Very  extensive  experiments  with 
"planes,"  Detailed  description,  results,  etc.  No.  801.  Vol.  XXVII.,  Smithson- 
ian Series,  1891.  pp.  iis,  pis.  X. 

Air. 

Flow  of,  through  Orifices  in  a  Thin  Plate.  By  A.  Fliegner.  Gives  formula  de- 
rived from  experiments  made  with  orifices  from  3.17  to  11.36  millimeters  in 
diameter.     Van.  Nos,  Eng.  Mag.,  Vol.  XXV.",  p.  217. 

Flowing  in  Pipes,  Coefficient  of  Friction  of.    By  Prof.  W.  C.  Unwin,  M.  I.  C.  E. 

In  Large  Towns.    A  paper  by  William  Thomson  on  the  injurious  effect  of  the  air 

in  large  towns  on  animal  and  vegetable  life,  and  the  methods  of  securing  a 

salubrious  air.    Van.  Nos.,  Eng.  Mag.,  Vol.  XX.,  p.  488. 

Test  of  its  Purity  as  to  Carbonic  Acid.    A  simple  and  exact  quantitative  test 
that  may  be  applied  by  any  one  to  test  the  fitness  of  air  for  breathing.   Abs 
Proc.  Inst.  C,  E.,  Vol.  LXXXI..  p.  384. 

Air  ReaiBtance.  An  Experimental  Study  of.  A  valuable  paper  read  by  Mr.  O.  T. 
Crosby  before  the  West  Point  branch  of  the  MiliHtry  Institute.  Whirling  ex- 
periments with  velocities  between  12  and  i3o  miles  per  hour  seemed  to  show 
clearly  a  recti-linear  relationship  between  pressure  and  velocity.  Results 
plotted.  Mr  Crosby  deduces  the  novel  equation  P.zz\^\i  V,  P  being  in  pounds 
per  sq.  ft.  and  V  in  miles  per  hour.  Lon.  Eng.,  May  3i,  June  6  and  i3, 1890. 
Eng.  News,  May  31,  June  7, 14, 21, 1890,  pp.  506,  530,  561.  $89.  Abstract  in  Ry. 
Rev.,  June  7,  i89o,  pp.  326-8.  Abstract  and  comments,  Lon.  Engineer,  June  6 
i89o,  p.  461. 
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Air  resistance,  continued. 

Laavs  of.  A  criticism  on  Mr.  Crosby's  experiments  by  Prof  H.  A.  Hazen  of  the 
U.  S.  Signal  Office.  Eng,  News,  July  5, 1890.  p.  $.  Editorial,  p.  14.  Another 
editorial  and  letters  from  Prof.  Hazen  and  Mr.  Crosby  discuss  the  best  meth- 
ods of  making  experiments,  by  usiqg  falling  bodies  and  raihoad  trains.  Eng, 
News,  July  12,  i89o,  pp.  57-8,  An  excellent  letter  from  Mr.  C.  F.  Marvin,  id.  p. 
6x,  discusses:  (z)  What  we  know  of  the  laws  of  air  resistance .  (2)  How  we  can 
further  determine  those  laws. 

Air  Compressors. 

Air  Compressor t  built  in  sections  for  transportation  over  mountainous  countries 
on  mule  back.    Illustrated.    E.  <&•  M.  Jour.,  June  i,  i8S9. 

Clayton,  Description  with  indicator  diagrams.  En£,  News^  Sept.  24,  1881,  pp. 
383-4. 

Efficiency  of  Air  Compressors  Practically  Considered.    A  paper  of  considerable 
value  by  Mr.  Joseph  Williams,  read  before  the  Inst,  of  Marine  Eng'rs.    Mech. 
World,  March  28,  i89i,  pp.  124-5,  ^^  ^^9- 

Notes  on  a  Water  Column,  By  Louis  Brunin.  Describes  an  invention  for  util- 
izing the  power  lost  in  allowing  water  to  flow  from  the  upper  levels  ot  mines  to 
the  lower  level  to  be  pumped*    Van.  Nos.  Eng.  Mag.,  Vol.  XXI.,  p.  i. 

Plant  at  the  Washington  Aqueduct  Tunnel.  Illustrated  description.  Eng.  Nexos, 
Feb.  16, 1884,  pp.  7^-6. 

See  Compressed  Air.    Lubrication. 

Air-Lrocks  and  Shaft  Tubes,  The  Construction  and  Testing  of.  Advocates  the  peri- 
odic testing  of  all  chambers.  Air-locks  not  to  be  used  over  1,530  days.  Shaft- 
tube  good  for  5,000  days.    By  B.  L.  Brennecke.    Lon.  Engineer,  May  7, 1886. 

Alaska,  The  Resources  of.  By  Fred'k  Schwatka.  With  especial  reference  to  timber 
and  minerals.  From  Bradstreet's  in  Sci,  Am,  Sup,,  July  4, 1^85.  Also  £.6* 
M.  your.,  June  27, 18S5. 

Allen,  Horatio.  A  brief  account  of  the  life  and  work  of  the  late  Horatio  Allen,  one 
of  the  most  prominent  of  American  engineers.    Eng,  News,  Jan.  11,  iS90,  p.  29. 

Allowable  Stresses.    See  Dimensioning. 

Alloys  and  Metalloids.  Address  by  C  Wood.  Treats  of  Aluminum  alloys,  and 
value  of  silicon  to  iron  founders.  With  discussion.  Proceedings  Cleveland  Inst, 
Engr's.,  1888-9,  No.  i,  pp.  17-41. 

Copper-Tin,  A  preliminary  experimental  research  upon  the  mechanical  prop- 
erties of  small  castings  of  the  alloys  of  copper  and  tin.  Transverse,  tension, 
torsion  and  compression  tests  in  detail,  with  81  plates  and  diagrams.  By  R.  H. 
Thurston,  Chairman.    Report  Board  of  Testing,  etc.,  1881.  Vol.  I.,  pp.  271-4^1. 

Manganese  Bronze.  A  paper  of  some  length  describing  the  properties,  uses  and 
manufacture  of  this  alloy.    Illus.    Lon.  Engineer,  July  25, 1890,  pp.  61-4. 

Of  Nickel  and  Steel.  A  paper  read  before  the  Iron  and  Steel  Institute.  By  James 
Riley,  of  Glasgow.    Sci.  Am,  Sup,,  August  24, 18S9. 

See  Aluminum.    Bronzes.    Metals  and  Alloys, 
Aluminum. 

Audits  Extraction  on  a  Commercial  Basis.  By  F.  J.  Seymour.  Sci.  Am.  Sup., 
Aug.  24,  i889. 

And  Other  Metals  Compared  9,^6.  Aluminum  in  Wrought  Iron  and  Steel  Castings. 
Two  valuable  papers  by  Mr.  W.  J.  Keep,  read  at  the  Washington  meeting  of 
the  A.  I.  M.  E.,  Feb.  i89o.    Tables  and  diagrams,  pp.  37  and  24.     Trans.  A.  I, 
M.  E,    An  abstract  of  the  latter  paper  is  in  E.  6*  M.  Jour.,  Aug.  30,  ii9o,  pp. 
345-7. 

Influence  upon  Cast-Iron.  By  W.  J,  Keep,  Prof.  C.  F.  Maybery  and  L.  D.  Voice, 
before  the  American  Association  for  the  Advancement  oi  Science.  A  valuable 
paper,  giving  details  of  experiments  made  to  determine  the  effects  of  aluminum 


ALUMINUM.  5 

Aluminum,  continued. 

on  cast-iron.    Good  results  were  obtained  by  its  use.     Set.  Am,  Sup „  Sept. 
8, 12=88. 

Lecture  delivered  at  the  Royal  Institution  of  Great  Britain  treating  of  the  prop- 
erties, manufacture  and  uses  of  this  metal.  By  Sir  Henry  Roscoe.  Scl.  Am, 
Sup.,  August  24, 1889. 

Manufacture  of.  An  illustrated  description  of  the  various  processes,  and  a  table 
giving  the  results  of  tests.  Reprinted  from  I^e  Genie  Civile  Set.  Am  Sup.,  No. 
753i  June  7.  i89o,  pp.  i2023-5. 

Processes.  A  concise  account  of  the  several  processes  used  for  the  extraction  of 
this  metal.    From  a  census  bulletin.    En£,  Record,  Sept.  5,  i89i,  pp.  223-4. 

Aluminum  and  its  Alloys,  in  the  Electric  Furnace.  A  lecture  before  the  Frank- 
lin Institute  describing  the  methods  used  by  the  Cowles  Electric  Smelting' and 
Aluminium  Company  at  Cleveland,  O.  Illustrated,  your.  Frank.  Inst,,  Feb. 
1886.    Description  of  the  same.    Engineer,  July  9,  i8£6. 

Electricity  in  tht  Production  of  Aluminum.  Abstract  of  a  paper  by  Alexander  S. 
Brown  read  before  the  Am.  Inst.  E.  E.,  giving  a  history  and  description  of  the 
various  processes  employed.  Elec.  Entr.,  Apr.  29.  i89i,  pp.  503  2.  Elec  World, 
May  2,  1891,  pp.  326-8. 

Grahous  Method  of  Making,  '  Annates  des  Mines,  Vol.  XVI,  p.  $34.  The  Heroult 
process  is  described  in  Le  Genie  Civil,  May,  1890.  Abstracts  of  both  of  these 
papers  are  in  Proc.  Inst.  C,  E„  Vol.  CI.,  2890,  p.  379.  Former  paper  in  E.  6* 
M,  Jour,,  Aug.  16, 1890,  pp.  x9i-2. 

Heroult  Process,  Describes  the  method  of  producing  aluminum  alloys:  also 
gives  a  table  showing  tensile  strength  and  elongation  obtained  from  a  series 
of  tests  made  at  Zurich.    Eng,  News,  Sept.  8»  1888. 

Heroult  Process.  Full  description  with  illustrations  of  the  plant  used.  E.  &•  M, 
your.,  Dec.  x,  x888:  Am.  Mfr.  andiron  World,  Nov. .23, 1888 

Its  Production  by  Means  of  the  Cowles  Electric  Furnace.  Thomas  D.  West. 
Am.  Mack.,  Oct.  x6.  x886. 

Its  Production  by  the  Hall  Process,  A  new  electrolytic  process  by  which  alum- 
inum is  produced  continuously,  directly  from  alumina,  at  a  single  operation. 
Elec.  World,  Sept.  21, 1889. 

Lecture  delivered  before  the  Franklin  Institute  by  Hanford  Henderson,  Profes- 
sor of  Chemistry  and  Physics,  Philadelphia  Manual  Training  School.    An  in- 
teresting account  of  the  various  processes  used  to  obtain  metallic  aluminum. 
Sci.  Am,  Sup.,  Jan.  5.  i889. 

Process  of  Dr.  Kleiner,  of  Zurich,  for  the  production  of  the  metal  direct  from 
cryolite.    Lon.  En£.,  March  25,  li^T. 

Production  of,  with  Special  Reference  to  the  Electrical  Method.  By  Dr.  Vander 
Weyde,  before  the  Am.  Inst.    Elec.  World,  Jan.  xs.  1887. 

Production  of  the  Alloys  of  Aluminum  and  Silicon  in  the  Electric  Furnace. 
(Cowles'  process).  A  paper  before  Sec.  B.  British  Association,  by  J.  H.  J.  Dag- 
ger, F.  C.  S.,  F.  Q.  C,  tracing  the  development  of  the  industry  from  its  incep- 
tion, and  giving  concise  descriptions  of  the  new  Cowles  furnace  and  its  opera- 
tion; also  giving  a  statement  of  the  principal  properties  of  aluminum  alloys,  as 
strength,  elasticity,  elongation,  etc.    Set.  Am.  Sup.,  Nov.  30, 1889. 

Recent  Development  of  the  Cowles  Process.  By  R.  E.  Crompton,  before  the 
Bath  meeting  of  the  British  Association.  Gives  a  description  of  the  new  plant 
for  the  production  of  aluminum  at  Milton,  Eng.  T,  y.  and  Elec.  Review,  Sept, 
14. 1888. 

See  Aluminum,  Properties. 

Properties,  Abstracts  from  a  report  of  Prof.  Unwin  on  the  results  of  the  tests  of  a 
bar  aluminium  bronze  produced  by  the  Cowles  process.  Gives  breaking  weight, 
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Aluminum,  continued. 

37  tons  per  square  inch :  elongation,  30  per  cent.;  elastic  limit,  iS  tons  per 
square  inch.    Lon.  Engineer,  Jan.  7*  1887;  also  see  Lon.  Engineer,  Jan.  21, 1887. 

Notes  by  Messrs.  Cowles,  with  tables  of  physical  properties.  R.  R.  Gaz,, 
Oct.  21.  18S7. 

Properties  of  Aluminum.  With  some  Information  Relating  to  the  Metal-  An  arti- 
cle by  A.  E.  Hunt*  J.  W.  Lan£ley  and  C.  M.  Hall,  £ivins  much  valuable  in- 
formation. Chemical  analyses  of  metals,  as  made  by  several  companies. 
Specific  gravity,  strength  and  other  physical  properties  are  iuUy  given .  Am, 
Af/r.y  Feb.  21.  i89o,  p.  8,  etseq.y  Eng^  News,  Feb,  22,  1890,  Vol.  XXIII.,  p.  183. 
froMt  July  18, 1890,  et  seg* 

Properties,  Uses  and  Processes  of  Production  0/  Aluminium.  A  lecture  by  A.  E. 
Hunt,  before  the  Boston  Society  of  Arts.  Eng.  News,  Feb.  28,  i89f.  pp.  200-2, 
et  seg. 

Transverse  Strength  of  Aluminum.  Record  of  transverse  tests  made  by  A.  E. 
Hunt.  Good  deflection  and  permanent  set  are  given  for  two  tests.  Eng  News, 
March  iS,  i89o,  Vol.  XXIII,  p.  250. 

See  Aluminum,  Processes. 

Prospects  0/ the  Use  of  Aluminum  in  Railroad  Work.  A  paper  by  A.  E.  Hunt, 
read  before  the  N.  V.  R.  R.  Club,  setting  forth  the  varied  uses  to  which  this 
metal  may  be  put  in  this  line.  ^j^.  ^«/.,  March  28.  xS9i,  p.  207.  R.  R.  Gaz.t 
March  27,  i89i,  pp.  213-14.  Am,  Mfr.,  March  27,  i89i,  p.  256.  Iron  Age,  April  2, 
i89i,  pp.  635-6. 

Aluminum  Bronze  and  Brass  as  a  Suitable  Material  for  Propellers.  A  paper  read 
by  Eugene  H.  Cowles  at  meeting  of  the  American  Institute  of  Mining  Engi- 
neers, Feb.  21,  xS9o,  at  Washington.  An  interesting  discussion,  giving  also 
several  tests.    Sci,  Am.  Sup..  April  12,  1890,  p.  ii896. 

For  Ordnance  and  Armor  Plate.  Defects  in  present  steel  guns  and  probable 
advantages  to  be  gained  by  substituting  aluminum  bronze.  By  R.  C.  Cole,  in 
E.  6*  M.  four,  for  Jan.  22, 1887. 

See  Alloys. 

Aluminum  Bronzes,  Physical  Qualities  of  .  An  article  givmg  some  very  interest- 
ing facts  concerning  the  physical  piopcrties  of  Aluminum  Bronzes  as  brought 
out  by  certain  tests  made  by  Prof.  L.  Von  Tetmajer  of  Zurich  Pol)rtechnic 
School.    Eng.  News,  Feb.  8, 1890,  Vol.  XXIII.,  p.  122. 

See  Aluminum. 

Kmmonin.^  Properties  of.  Abstract  of  a  paper  by  De  Volson  Wood,  presented  at 
Convention  of  Am.  Soc  Mech.  Eng.,  at  Erie,  May,  i889.  Mechanics,  June, 
i88g. 

Ammoniacal  Qas  as  a  Motive  Power.  By  Emile  Lamm.  Gives  short  history  of  am- 
monia and  the  method  employed  to  convert  it  into  a  liquid.  Also  gives  details 
of  experiments  made  with  a  motor  using  ammonia  gas  instead  of  steam.  Van, 
Nos.  Eng.  Mag.,  Vol.  V.,  p.  29o. 

Ammunition  Cart.  N^otes  on  Experimental.  Description  of  a  cart  designed  for 
supplying  infantry  fighting  line  with  ammunition .  Two  single-wheeled  hand- 
carts make  one  two-wheeled  horse-cart.  lUus.  Proc.  U.  S.  N.  /.,  Vol.  XVII., 
No.  I,  i89i. 

Anchor  Gear.  A  description  of  Baxter's  system  for  working  cables,  as  applied  to 
cargo  and  passengers  steamers.    Lon.  Eng.,  Feb.  20,  ic85. 

Anchor  Ice,  Stoppage  of  Flow  tn  a  Water  Main  by.  By  James  B.  Francis,  Gives 
detail  of  the  stoppage  of  flow  at  the  Carleton,  N.  B.,  water  works  by  anchor  ice. 
With  discussion  in  7Va«j.^.  J.  C.i5.,  Vol.  XVI.,  p.  171:  Am.  Eng.,  July  13, 
1887:  also  editorial  Am.  Eng.,  July  20, 1887- 

Anemometers.    Experimental  Investigations   and   Description    of  the    Hagemann 
Anemometer.    By  G.  A.  Hagemann.    Translated  by  'G.  E.  Curtis  from  the 
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Anemometers,  continued. 

"Annuaire   Meteorologue"   of  the  Danish  Meteorological  Institute,  Copen- 
hagen, 1877.    Journal  of  the  Franklin  Institute,  Sept..  1887.  Vol.  CXXIV.,  No. 
741- 
Whirled.    Gives  results  of  experiments  made  on  the  grounds  of  the  Crystal  Pal- 
ace with  whirled  anemometers.     Van.  Nos.  £nf.  Ma£.,  Vol.  XXV.,  p.  265. 

Aneroid.    See  Barometer. 

Anchoring  Bolts.    See  Cements,  Adhesive  Strength. 

Angle  Bars.    See  Railroad  Track, 

Angle  Irons.  Drifting  Test  for  Steel  Angle  Bars.  Illustrated  article.  Eng.  News^ 
April  27»  xSSg. 

Tests  of  Full  Sized  Anele  Irons,  Abstract  of  a  paper  by  Charles  F.  Loweth,  M.. 
Am.  Soc.  C.  E.,  and  given  in  Jour.  Assn.  Eng  Soc,  May,  1889,  ^.  v.,  £ng.  6* 
Build.  Rec,  Feb.  i,  i89j.  Vol.  XXI.,  p.  133. 

Angle  Prisms.    Discusses  the  construction  and  uses  of  angle  prisms.    £ng.  News^. 
May  12, 1888. 

Appliances  designed  and  used  in  connection  with  the  Tennessee  River  Improve- 
ment, viz:  Derrick  Winch  that  lowers  rapidly:  Derrick  Grapple,  Portable  Drills. 
for  use  on  iron  lock  gates;  Iron  Canal  Lock  Gates ^  with  solid  and  with  tiussed 
girders;  Balancea  Wickets  designed  to  prevent  leaking:  Inexpensive  Switching 
Locomotive:  Tests  of  Wooden  Beams,  to  show  effects  of  notching  and  mortising, 
with  important  t^smMs;  Apparatus  for  testing  the  Strength  of  Explosives,  being 
simple  and  inexpensive.  All  these  described  and  illustrated-  Rep.  Chf.  of 
Engrs.,  U.  S.  A.;  1883,  Vol.  li.,  p.  mSS. 

Aqueducts. 

Boston  Water- Works.  The  construction  of,  on  high  embankments.  By  Des- 
mond Fitz Gerald.    Eng.  News,  May  3,  1884,  p.  2x3. 

Bridge  Across  the  Potomac  at  Georgetown,  D.  C.  Report  of  S.  T.  Abert,  U.  S.  C. 
E.  Ex.  Doc.  No.  156,  House  of  Rep.,  47th  Congress,  ist  Session;  also  in  Ex. 
Doc.  169,  House  of  Rep.,  48th  Congress,  1st  session. 

Cleaning  of .  Account  of  the  cleaning  of»  on  the  Boston  Water- Works.  By 
Desmond  FitzGeradd.    Eng,  News,  Apr.  26, 1884,  p.  204. 

Constructionofthe  New  Nadrai  (Kali  Nadi)  Aqueduct,  Ganges  Canal.  Con- 
sists of  15  arches  of  60  fl.  span.  Well-foundations  with  concrete  filling.  Fold ^ 
ing  plate  of  illustrations.  By  William  Good.  Proc.  Inst,  C.  E.,  Vol.  CV.,  1891, 
pp.  147-60. 

New  Aqueduct  for  Paris.  The  new  line  is  to  be  about  6  ft.  in  diameter  and  62 
miles  long.  Description  with  map.  Le  Gente  C«t//7,  Vol- XVI,  i89j,  p.  372. 
Abstract  in  Proc.  Inst.  C.  E.,  Vol.  C,  i89o,  p.  448. 

New  Croton.  Accident  on.  Gives  detailed  description  of  the  method  of  tim- 
bering employed  in  the  tunnel,  and  shows  how  the  accident  happened.  Illus- 
trated. San.  Eng.,  Oct.  7»  ZS87;  also  R.  R.  Gas.,  Sept.  16  and  30. 

Cement  Tests  on.    See  Cement  Tests. 

Compressed  Air  Plant  at.  Illustrated  article  in  Eng,  ^^  Build.  Rec,  Dae.  2S, 
1889.  Vol.  XXI.,  p.  53. 

Construction  of  arches  of  the  new  Croton  aqueduct,  including  description  of 
centres  used  in  building.  Eng.  &>  Build,  Rec,  Dec.  14,  i889,  Vol.  XXL, 
p.  24. 

Description  of  the  new  aqueduct.  By  A.  Fteley,  Executive  Engineer.  Science, 
June  19,  and  Eng.  News,  July  iif  1S85. 

Design  and  engineering  features  are  described  in  a  valaable  paper  read  by  A. 
C.  Chenoweth,  Engr.  in  charge,  before  the  Franklin  Inst.,  your.  Frank.  Inst,, 
Feb.,  x89o.  Abstract  with  map  and  profile,  in  Sci,  Am.,  July  i9, 1S90,  pp.  40-1. 
The  Harlem  River  siphon  and  pumping  apparatus  is  described  and  illustra- 
ted, ibid.,  pp.  31,  :6.    A  summary  of  data  concerning  the  old  and  new 
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Aqueducts,  continued. 

aqueducts  is  given  in  Bng^,  IVews,  Jul^  i9,  2890,  p.  50.    For  description  of  the 
reservoir  see  SeL  Am,,  July  12,  i89o,  p.  21. 

Illustrated  description  of  drilling,  blastin  g  and  timbering.  En£.  &*  Build.  Rec. , 
May  17, 1890,  p.  376. 

Inverts  and  Side  Walls,  Method  of  constructing  some  forms  of  invert,  tem- 
plate used,  etc.    Illustrated.    Eng;  &*  Build..  Rec,  Nov.  x6,  x889. 

Method  of  Detecting  Bad  Work,  Gives  a  brief  description  of  the  methods  em- 
ployed to  detect  and  repair  the  bad  work  on  the  Croton  Aqueduct.  Em^, 
News,  Oct.  i3. 1888. 

Methods  of  Ventilating  the  new  Croton  Agueduct.  Illustrated  article  in  Eng^,  6* 
Build.  Rec,  J Anuaif  2Sf  xSQo.  Vol.  XXI.,  p.  117. 

Notes  on  the  Excavation  of,  A  valuable  paper  by  J.  P.  Carson  describing  the 
Geology  of  the  section,  methods  of  excavation,  lighting  and  Ventilation,  and 
the  methods  used  in  the  tunneling  through  some  very  bad  ground.  Fully 
illustrated.  Trans.  A,  I.  M.  E.,  x89o,  pp*  56.  Abstract  from  the  portion 
relating  to  difficult  tunneling  in  E.  6»  M.  7our.,  Apr.  25, 1S91,  pp.  494-6. 

Plant  at  Sha/ts  on  the  New  Croton.  Gives  description  of  the  plants  at  the 
dififerent  shafts,  with  plans  of  arrangement.    San.  Engr,,  Nov.  12, 1S87. 

Pumps  and  Methods  used/or  Grouting".  A  paper  by  P.  F.  Brendlinger.  Proc. 
Engrs.  Club.qf  Phila,,  Dec,  i889.  Vol.  VII.,  pp.  241-5. 

Sanitary  Inspection  of  the  New  Croton.  A  long  article  abstracted  from  the 
report  of  the  New  Yorlc  State  Board  of  Health.  San.  Engr.^  May  27, 
x886;  also  Eng.  News^  May  29,  1886,  gives  interesting  data  relating  to  accident 
in  the  tunnel. 

Series  of  illustrated  articles  in  Sanitary  Engineer.  Also  see  Sci.  Am.,  Nov.  7, 
1885,  for  map,  profile,  and  the  interior  views  of  tunnels. 

Short  illustrated  article  describing  the  dipping  apparatus  for  emptying  the 
Harlem  River  siphon.    Eng,  6*  Build,  Rec,  Aug  16, 1890,  p.  163. 

Specifications  for  Section  9,  with  many  cross-sections  shown.  Eng.  News, 
March  7, 1S85,  et  seg.    See  also  Croton. 

Tunnel  Excavation.  A  contractor's  side  of  the  tunnel  excavation  question. 
Eng.  News,  Oct.  20, 1888. 

The  various  forms  of  the  new  Croton  aqueduct  for  different  materials  trav- 
ersed.   Seven  illustrations.    San.  Eng,,  May  21, 1885. 

0/ Segovia.  A  brief  description  of  the  Roman  aqueduct  at  Segovia.  Van.  Nos. 
Eng.  Mag.,  Vol.  XXL.  p.  298. 

Plate  Girder.  Illustrated  description  of  the  new  structure  carrying  the  Dela 
ware  and  Raritan  Canal  over  tour  tracks  of  the  Penn.  R.  R.  at  Trenton.  N 
J.    Eng*  &*  Build.  Rec,  Sept.  27,  i89o,  p.  260. 

The  Weaver  Crossing  of  the  Vymwy  Agueduct.  Description  and  full-page  illus 
tration  showing  the  method  of  subaqueous  crossing  in  steel  pipes.  Sci.  Am 
Sup.,  July  i9, 1890,  pp.  12125-7. 

Washington*  Profile  and  sections  of  the  new  Washington  Aqueduct  Tunnel, 
with  progress  report.  An,  Rpt.  Chf.  Engrs.,  U,  S.  A„  t888.  Vol.  IV.,  p. 
2,766. 

Report  of  experts  appointed  to  examine  and  report  on  the  condition  of  the 
Washington  Aqueduct  Tunnel.  Senate  Report  No.  2.686,  s^t^*  Cong.,  2d 
Sess.  * 

Zempoala,  Mexico,  Gives  an  illustrated  description  of  Zempoala  aqueduct,  sup- 
plying the  city  of  Otumba,  which  was  built  during  I553-7'  Eng.  News,  July  7, 
1888. 

Sec  Pipe,  Agueduct. 
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Arc,  Length  of  an.  Gives  a  new  formula,  which  is  simple  and  gives  results  near 
enough  for  practical  purposes.  It  also  admits  of  graphic  construction.  Van. 
Nos.  En£.  Mag-.,  Vol.  VII.,  p.  464. 

Arches. 

Application  of  the  new  method  of  graphical  statics  to  the  solution  of 
stone  and  iron  arches,  by  A.  J.  Du  Bois.  Van.  JVos.  En^.  Ma£'.,  Vol.  i3,  p. 
341. 

Arched  Ribs  and  Voussoir.  By  Mr.  Martin,  before  a  students'  meeting  of  the 
Institution  of  Civil  Engineers.  Gives  a  mathematical  discussion  of  arched 
ribs  and  voussoir  arches.    Proc.  Inst.  C.  £.»  Vol.  XCIII.,  pp.  462-477' 

Brick.   See  Viaducts. 

Cabin  John.  A  brief  illustrated  description  of  the  above  arch,  having  a  span  of 
320  feet.    En£.  News,  June  25,  1887. 

Concrete.  Built  in  12  hours,  by  65  men,  39ft.  4  in.  span,  6ft.  6K  in.  rise  of  arch. 
Cost  in  ^'itzerland,  complete,  about  f6D0.  Abstracts  of  Papers, /'r^.  Inst. 
C.  E.    1885. 

Connemaug-h^  Reconstruction  of.  Illustration  showing  principal  dimensions  and 
detailsof  new  Con nemaugh  viaduct,  with  brief  notice.  Eng".  News.t  March 
29.  i89o.  Vol.  XXIII.,  p.  29i. 

Description  and  complete  statistics  of  three  bridges  of  i4o>  170  and  203  feet  span, 
with  a  multitude  of  facts  concerning  the  construction  of  other  such  large  stone 
arches.  One  of  the  most  sensible,  practical  articles  that  has  appeared  in  engi- 
neering literature  for  a  long  time.    Annates  des  P.^  d  October,  1886. 

Elastic,  Graphical  Analysis  0/  Stresses  in,  2L.{teT  CuXm&nn.  By  R.  H.  Graham. 
Illustrated.  Lon.  Engineer,  July  17,  1885. 

Elastic,  Theory  of  the.  By  Muller,  Breslau.  Investigation  of  arches,  of  various 
uncommon  shapes.    Zeitschr.  Bauwesen,  1886,  pp«  274-304. 

Elkader,  la.  Stone  Arch  Htghway  Bridge  over  the  Turkey  River.  Description 
with  plan,  elevation,  section,  and  general  views  of  this  two  span  arch  bridge. 
Spans,  84  ft.  each,  and  27*9  ft.  rise.    Eng.  News,  Apr.  11,  i89i,  pp.  338-9. 

Elyria,  O.  This  fine  stone  highway  arch  is  briefly  described,  and  illustrated. 
Clear  span  150  feet.  Rise  27  feet.  ^m;^.  A^^wj,  May  31,  June  21,  i8qo,  pp.  506- 
579. 

Employment  of  Mathematical  Curves  as  the  Intradosof.  An  article  based  upon  the 
theory  as  given  in  Ranldne's  civil  engineering.  Van  Nos,  Eng.  Mag.,  May. 
1884. 

Error  in  a  Common  Theory  of  the  Masonry  Arch.  A  valuable  discussion  of  the 
line  ot  resistance  inarches  subjected  to  earth  pressure.  By  Prof.  I.  O.  Baker. 
R,  R.  Gaz.,  May  3i,  iSSq. 

FallofBeton.  A  short  description  of  the  beton  arch  on  the  Piraeus  &  Corinth 
R.  R.,  Greece,  which  fell  on  the  removal  of  the  centering.  Illustrated.  R. 
R.  Gaz,,  June  25,  x886. 

Hinged.     See  Viaduct,  Garabit. 

Investigation  of  the  theory.  By  W.  H.  Baker.  Van  Nos.  Eng.  Mag.,  Vol. 
XXII.,  p.  33. 

Iron.  By  W.  Airy.  Examines  the  conditions  for  equilibrium  of  a  voussoir  arch 
and  then  investigates  the  strains  of  a  continuous  iron  arch.  Van  Nos.  Eng. 
Mag.,  Vol.   III.,  pp.  450  and  642. 

Masonry  Arches  for  Railway  Purposes.  A  paper  by  Mr.  W.  Bell  Dawson,  M. 
A.,  with  discussion  by  Prof.  Green,  and  others.  Trans*  Can.  Soc.  C  E.,  Vol. 
II..  p.  210.  1888. 

Monier  Method  of  Constructing.  In  this  the  arch  is  built  of  concrete,  and  has 
wire  netting  imbedded  in  it,  near  the  soffit.  Account  of  the  construction  of 
such  an  arch,  with  tests  imposed.    lUus.    Eng.  News,  May23.  i89i,  pp.  499-500. 
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Arches,  continued. 

From  an  article  by  F.  Holzer,  in    Wochenschrift  des  oesterr.  Injer.  u.  Arch, 
VrrHns. 

Of  Brick  and  Masonry,  A  very  good  paper  of  a8  pp.  By  A.  Wharton  Metcalfe. 
Gives  new  tables  for  computing  the  form  of  arch  suitable  for  any  fixed  load. 
Illustrated.     Tram,  Liverpool En^,  Soc.,  Vol.  VII.,  p.  i9  (1886). 

Practical  Theory  of  Voussoir,  By  Wm.  Cain.  Treats  of  the  effects  of  the  com- 
pressibility of  voussoirs,  discusses  different  formula  and  extends  the  theory  to 
groined  and  cloistered  arches  and  domes.  Van  Aos.  En^.  Magr,^  Vol.  XX., 
pp.  i2t  97  and  201 ;  also  Van  Nostrand's  "  Science  Series,"  No.  42. 

Proportion  of.  A  careful  digest  by  Mr.  E.  S.  Gould  of  the  actual  practice  of  the 
French  engineers  in  regard  to  the  proportion  of  arches.  Von  Nos,  Eng",  Mag^.^ 
Vol.  28,  p.  449. 

Recent  Construction  in  Germany  of  Masonry  Arches  with  Joints  qf  Crown  and 
Point  of  Rupture '  Lead  joints  are  inserted  at  these  points.  Description  of 
the  method,  with  analysis  of  stresses,  and  application  to  four  German  bridges. 
Four  folding  plates.  Paper  by  G.  LaRiviere  in  Annates  des  P.  6*  C,  June, 
ib9i,  pp.  899-949.    Abstract.  Eng.  News.,  Oct.  24,  i89i,  pp.  378-80. 

Simple  method  of  tracing  the  joints  in  elliptic  arches.  Eng.  News.,  Feb.  19. 
1887. 

Skew,  Construction  of.  By  M.  P.  Paret.  Gives  a  history  of  interesting  points 
on  the  construction  of  a  skew  arch  on  the  Cincinnati  &  Richmond  R.  R.,  near 
Red  Bank,  O.    Eng.  A^ews,  Oct.  20  et  seg.,  1888. 

Description  of  a  skew  arch  built  at  Harrisburg,  Pa.  Van  Nos.  Eng.  Mag., 
Vol.  XIV.,  p.  36i. 

False  Skew.  A  communication  relating  to  the  practice  of  building  false  skew 
arches,  by  an  engineer  who  has  constructed  a  number  of  them.  Eng.  News, 
March  26,  1886. 

Geometry  0/ the  Oblique.  By  A.  Ewbank.  Developes  the  geometrical  theory 
of  the  oblique  arch.    Ind.  Eng.,  April  30  et  seg.,  1887. 

Helicoidal  Oblique  {Skew)  Arches.    By  J.  L.  CuUey.    A  simple  exposition  of 
the  theory  and  method  of  designing  the  templets  and  twist  rules.    Van  Nos. 
Eng.  Mag.,  April,  1886.     Also  details  of  an  actual  construction  of  such  an 
arch  in  Proc.  Eng.  Club,  Phila,.,  Vol.  V.,  p.  212. 

Oakley,  O.  An  oblique  extreme  skew  arch,  to  cany  a  railway  embankment  over 
another  double  track  railway.  This  valuable  paper  was  read  by  Mr.  J.  F. 
Crowell  at  the  Cresson  meeting  of  the  A.  S.  C.  E.  Trans.  A.  S.  C.  E.,  Vol. 
XXIII.,  i89o,  paper  No.  4S2,  pp.  15S-76.  Discussion,  pp.  I/6-92.  Abstract  in 
Mechanics,  ju\f,  1890,  pp.  z52-4. 

St.  Paul,  Colorado  St.  Description  of  this  bridge  of  especial  interest  on  ac- 
count of  method  of  coursing  voussoirs  parallel  to  lines  of  skew-backs,  instead 
of  in  helices.    Eng.  6*  Build.  Rec,  Nov.  23,  i889. 

St.  Paul,  Minn,  Plan,  elevation,  description,  cost.  etc.  The  cost  was  about 
twice  that  of  corresponding  plain  arches.    Eng.  News.,  Oct.  17, 188 S. 

Seventh  Street  Improvement  Arches,  St.  Paul.  By  W.  A.  Truesdell.  A  des- 
cription of  these  arches,  the  helicoidal  method  being  used.  Illustrated. 
7our.  Assn.  Engr.  Soc.,   Vol.  V.,  p.  3i7. 

South  Street,  Boston  6«  Providence  R,  R,  Gives  description,  with  plan,  elevation 
and  Sections,  of  the  stone  arch  of  4o  feet  span  to  replace  the  Bussey  bridge. 
R,  R.  Gas.,  Dec.  30, 1887. 

Stability  and  Strength  0/ the  Stone.  By  G.  F.  Swain.  Endeavors  to  show  the 
fundamental  principles,  on  which  the  stability  and  strength  of  arches  depend. 
Van  Nos.  Eng,  Mag.,  Vol.  XXIII.,  p.  265. 

Stability  of.    By  L.  E.  Ware.    Gives  Mr.  Durand  Claye's  method  of  proving  by 
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Arches,  continued. 

Ceometrical  construction  that  any  given  arch  iSf  or  is  not,  in  a  good  condition 
of  stability,     yon  Nos.  Ensr.  A/atT'i  Vol.  XV.,  p.  33. 

Stability  of  Loaded  Masonry  Arches^hj  AxihMX  S.  C.  Wurtele.  Trans.  lA,  S. 
C  £.,  Vol.  XXIII.,  i890t  pp.  i-i3»    Discussion,  ibid,  pp.  13-16. 

Stone.  Discusses  the  problem  of  the  stone  arch  as  designed  from  the  catenary 
curve.    Engr.  News,,  Nov.  19, 1887;  Mech.  World,  Dec-  17,  1887. 

Stone  Arch  at  Falls  of  Schuylkill,'  Philadelphia  6*  Reading  R.  R.  80  ft.  span, 
with  a  rise  of  26  ft.  Segmental  arch.  Brief  description  with  drawings.  Eng; 
News,  Jan.  24,  lifgi,  p.  89. 

Stresses  in.  See  Bridf^e  Stresses. 

Theory  0/ the  Solid  and  Broad  Elastic.  By  Wm.  Cain*  Gives  a  purely  graphical 
method  of  treatment.     Van  Nos.  Eng:  Mag".,  Vol.  XXL,  pp.  265,  353  and  443. 

Transformed  Catenary  as  a  Figure  for.  By  W.  H.  Booth.  Advocates  the  use  of 
the  inverted  catenary  for  arches,  and  gives  methods  of  computing  the  same. 
Van  Nos.  En£.  Mag-.,  July,  1884. 

Trussed.    See  Viaduct^  Blaauw-Kranit. 

Voussoir,  Stability  of,  determined  graphically.  Proc.  Inst.  C.  E.,  VoL 
LXXXVL,  p.  2x7. 

Wheeling,  W.  Va-,  1^8  Ft.  Stone  Roadway  Arch.  Illustrations  of  this  handsome 
bridge,  with  description  condensed  from  the  specifications.  R.  R.  Gaz.,  Aug. 
i5,  i89o,  p.  565. 

See  Aqueduct  Construction.    Aqueduct,  New  Crotan.    Bridges,  Arches. 

Arch  Curves.  A  paper  presented  by  Mr.  H.  H.  Supplee  to  the  A  S.  M.  E*.  A  de- 
scription of  the  method  of  designing  equilibrium  arch  curves  as  patented  by 
T.J.  Lovegrove.  These  curves  are  particularly  adapted  for  sewers  and  sub- 
ways. Diagrams,  Trans*  A,  S:M,  E.,  Vol.  XI.,  i89o,  pp.  9o3-i8.  Abstract  in 
Mechanics,  June,  1890,  pp.  126-129. 

Architect,  Supervising.  History,  organization  and  functions  of  the  office  of  the 
Supervising  Architect  of  the  Treasury  Department.  U.  S.,  54  pp.,  1886.  Treas. 
Dept.  Doc.  No,  817,  Supervising  Architect. 

Owner  and  Builder  before  the  Law.  Several  papers  relating  to  contracts,  archi- 
tects' duties,  powers,  etc.    Am.  Arch,,  Aug*  8,  i89i,  et  seg. 

KtcYiiXecxvLTe  of  the  United  States.  Three  papers  illustrating  and  discussing  the 
different  classes.  By  M.  Brlncourt  in  ETtcyclopedia  de  V  Architecture  et  de  la 
Construction.    Am.  Arch.,  Nos.  8x2-x4,  July  18.  25  and  Aug.  x,  X891. 

^e  Design,  Elements  of  .    Mill  Architecture.    Engineering  and  Architecture. 

Architectural  Engineering.  By  J.  N.  Richardson .  A  plea  for  more  art  in  engi- 
neeringt  and  more  engineering  in  architecture.  Jour.  Assn.  Eng,  Soc.,Vo\, 
VI..  p.  X73. 

Architectural  Styles.  Sketches  qf  By  Prof.  N.  C.  Ricker.  A  fully  illustrated 
series  of  articles,  beginning  with  the  Egyptian  style.  Building,  Jan.  16. 1886. 
et  seg, 

Arctic  Geography.  By  Lieut.  A.  W.  Greely,  U.  S.  A.  A  brief  abstract,  with  map, 
of  the  work  of  the  Greely  Expedition.    Science,  February  27,  i8»5. 

Armatures. 

and  Commutators,  The  Mechanical  Design  and  Construction  of.  A  practical 
I>aper  treating  of  the  mechanical  parts  only.  lUus.  Mech.  World,  Apr.  25, 
et  seg. 

Reactions,  A  theoretical  investigation  by  F.  C.  Wagner,  in  The  Technic.  Re- 
printed in  the  Elec.  World,  Aug.  22,  i89i,  pp.  X29*3i. 

Winding*  Compound  Winding  for  Constant  Potential,  A  paper  by  Dr.  Louis 
Bell,  read  before  the  A.  I.  of  £.  E.,  giving  practical  formulas  for  compounding. 
St.  Ry,  Gas.,  Jan.,  X891,  p.  9,  et  seg. 
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Armor. 

Aluminum  in.    See  Aluminum  Bronze. 

Belted  and  Internal,  ByJ.H.  Biles.  A  paper  before  the  Institution  of  Naval 
Architects  on  the  comparative  effects  of  belted  and  internal  protection  upon 
the  other  elements  of  design  of  a  cruiser.    Lon.  En£.^  April  15, 1887. 

Manufacture  0/  Iron  and  Compound.  Translated  from  the  Russian-  Heinga 
description  of  the  methods  employed  by  Chas.  Cammell  &  Co.  and  John  Brown 
&  Co .    Illustrated'    Mechanics,  Aug . » 1S85 ,  ^/  ^^ff  • 

Modern  Armor.  An  article  by  F.  R.  Brainard,  U.S.  N.,  giving  a  brief  descrip- 
tion of  the  methods  of  manufacture,  and  chief  requisites.  Illus.  Sci.  Am.  Sup., 
No,  803,  May  23,  i89i.  pp.  12829-30. 

On  the  protective  value  of  armor  plates  as  proved  in  actual  warfare.  Lon.  £n£.. 
May  15,  i8d5. 

Armor  Tests. 

Brief  account  of  tests  on  deflective  armor  places,  July  24,  i89i.  Bn^^,  News., 
Aug.  1, 1891,  p.  95. 

Comparative  Trial  of  Steel  and  Steel-Faced  armor  at  St*  Petersburfh.  Descrip- 
tion of  tests  on  three  plates.  Illustrated.  Lon.  Engineer,  Nov.  21.  1890,  pp. 
409-12. 

Competitive  Trial.  Report  of  Committee  of  Ordnance  Dep't  U.  S.  N.,  on  fir- 
ing test  of  three  plates,  respectively,  of  steel,  nickel  steel,  and  compounds. 
Illustrated  fully  by  photographs.    Proc,  U.  S.  N.  I.   Vol.  XVI. ,  No.  5,  1890. 

French  and  German  Experiments  ag'ainst  Chilled  Cast  Iron  Armor,  Results  of 
extensive  experiments.    By  J.  Von  Schutz.    En/r*  News..  Nov.  15,  1884,  pp. 

229^. 

Harvey  Armor  Plate.  Account  of  trials  o  i  plates  treated  by  the  Harvey  pro- 
cess* which  shows  a  large  gain  in  hardness  over  the  non-treated  ones.  Illus. 
Iron  A£e,  March  i9, 1891,  pp.  523-4. 

Results  of  experiments  with  Gruson's  chilled  iron  armor.  Lon.  Eni^ineer,  May  8, 
188s. 

Steel  Armor  Tests  at  Annapolis,  Description  of  these  tests  which  seem  to  indi- 
cate superior  results  from  nickel  steel.  En£r.  News.,  Oct.  4,  1890,  pp.  295-6. 
Reprinted  from  N,  Y.  Sun  in  Sci,  Am.  Sup.,  No.  772,  Oct.  18,  i89o,  pp. 
12335-6.  Manfr,  6*  Bldr.,  Oct-,  i89o,  pp.  23o-3i.  Some  tests  on  nickel  steel  at 
a  temperature  25  degrees  below  the  normal,  are  described  in  En^:  News,  Nov. 
aQ.  1893,  p.  475. 

Trial  of  American  Heavy  Armor  Plate.    Partial  results.of  trials  of  low  and  high 

carbon  nickel-sieel  and  Harvey  steel.    R.  R.  Gas,,  Nov.   6,    i89i,   pp.  780. 

Results  of  further  trialSi»^<V/.,  Nov.  20i  189T,  p.  815  ■    Am,  Eng„  Nov.  21,  i89i. 
Fully  illustrated  description,  Eng-,  News,  Nov.  2S,  1891,  pp.  Sio-13. 

Armored  Turrets.  Results  of  the  experiments  at  Bucharest  on  two  model  turrets, 
one  French  and  the  other  German.  Fully  illustrated.  Lon.  Eng^.,  March 
19, 1886  Also  in  Lon.  Engineer  for  March  5,  1S86,  where  the  two  systems  are 
fully  described. 

Artesian  Well  at  St,  Augustine,  Fla,,  i,39o  feet  deep;  capacity,  10,000,000  gallons  in 
24  hours.  Pressure  of  discharge  sufficient  to  force  the  jet  42  feet  above  moufh 
of  well.    Eng.  A^ews,  April  6,  1889. 

Practice  in  the  United  States.  A  valuable  series  of  articles,  being  a  digest  of  a 
government  report  upon  artesian  wells  in  the  United  States  and  their  relation 
to  irrigation.    Illus.    Eng.  News,  Feb.  21. 1891,  pp.  i72^»  ft  seq. 

Artesian  Wells. 

In  Iowa,  Cites  a  number  of  wells  in  Iowa,  and  then  gives  Prof.  Laverett's  dis- 
cussion of  the  requisite  conditions  for  a  true  artesian  well.  San,  Engr,,  Oct.  1, 
X887. 

In  New  England.    A  table  of  physical  data  regarding  34  wells  is  given  in  the  re- 
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Artesian  ^VclU,  continued. 

port  of  the  Water  Commissioners  of  Taunton,  Mass.,  for  1889.     It  is  reprinted 
in  the  En£,  6«  Build.  Rec.  June  14, 1S90,  p.  ao. 

Irregularity  of  the  Flaw  of ,  A  paper  by  J.  D.  Caton  giving  some  observations 
on  this  point.    Eng:  News,  Oct.  17, 1878.  pp.  330-2. 

Materials  and  Methods  of  Boring.  By  C.  W.  Darley,  ox  New  South  Wales. 
Fully  ilustrated.  Lon.  Eng.,  June  i9  and  26. 1885.  ^V&o  Eng.  AVwj,  JulyaS, 
and  Aug.  8,  x88S. 

Memphis,  Tetm.  Description  of  this  system  said  to  be  the  most  extensive  in  the 
world.    Sci.  Am.  Sup.,  Jan.  11,  i860,  p.  11,007. 

Requisite  and  Qualifying  Conditions,  By  T.  C.  Chamberlain.  This  is  a  42-page 
appendix  to  the  Fifth  Annual  Report  (1883-4)  of  the  U.  S.  Geological  Survey, 
J.  W.  Powell.  Director.  It  is  well  illustrated  and  has  considerable  value  to 
persons  contemplating  such  enterprises.  Apply  to  the  Director,  or  to  member 
of  Congresb. 

WorUTs  Use  of.  A  review  of  the  subject  giving  considerable  information. 
From  the  Government  report  on  artesian  wells,  by  Mr.  R.  J.  Hinton.  Eng. 
News,  May  x6, 1891.  pp.  468-9. 

Artillery. 

See  Guns,  Ordnance. 

Artillery  Bxperimente  at  Buckau  and  Taugerhuette.  Gruson's  shielded  mountings 
and  quick  firing  guns.  Lon.  Engineer,  Sept.  26,  pp.  257-9,  et  seg.\  Iron,  Oct. 
i;.  i8go,  p.  339. 

Asbestos.  By  S.  A.  Rogers,  before  the  Chemists'  Assistants'  Association.  Re- 
views the  history,  occurence  and  properties  of  asbestos.  Sci*  Am,  Sup.,  June 
16, 1888. 

Audits  Applications,  A  lecture  by  James  Boyd  before  the  Soc.  of  Arts,  Lon- 
don.   Jour,  Soc,  Arts,  April  16,  x886. 

Its  Occurrence  and  Mode  of  Working  in  Austro-Hungary .  By  £.  L  Von  Eben- 
grenth.  Treats  of  Mineralogical  character,  analyses,  and  deposits  in  Europe, 
Asia  and  America.    Berg  un  Huttenmannisches  Jahrbuch,  i89o,  pp.  87-12S. 

Methods  used  in  the  mining  and  manufacture  of  asbestos.  Lon.  Eng., 
March  6,  1885. 

Ashtabula  Disaster. 

See  Bridge  Accidents.  Ashtabula, 

Asphalt. 

and  Concrete  Foot  Pavements.  By  George  R.  Strachan,  before  the  Association 
of  Municipal  and  Sanitary  Engineers.  A  valuable  paper  containing  much 
information  relating  to  asphalt.    San.  Eng ,  Aug.  6  and  i3, 1887. 

and  its  Application  to  Street  J^aving.  By  E.  B.  Ellice-Qark,  describing  methods 
of  quarrying,  manufacture,  application  and  durability.  Eng.  News,  May  x, 
1880.  pp.  XS4-7- 

and  Its  Uses.  By  F.  V.  Greene,  New  York  City.  General  descriptions,  where, 
found,  chemical  composition,  methods  of  using,  durability,  etc.  Illustrated,  pp. 
19.    Proc.  A.  I.M.E.,  Buffalo  meeting.  x888. 

Bituminous  Rocks  of  California.  This  rock  is  composed  of  sand  8$-3  per  cent, 
asphaltic  material  i4.4  per  cent,  and  water  and  loss  0  4  per  cent,  as  shown  in 
official  report  of  the  San  Luis  Obispo  Rock.  It  is  easily  disintegrated  by  action 
of  steam  and  used  in  the  ordinary  method  for  building  asphaltic  pavements, 
compressing  about  xo  per  cent,  under  rollers.  Eng.  News,  November  39,  1889, 
Vol.  XXII.,  p.  5o6. 

Description  of  deposits  of  asphaltum  in  California.    Eng.  News,  Jan.  8, 1887. 

for  Engine  Beds.  Gives  method  of  laying  asphalt  masonry  for  foundation  of 
engines.  It  is  said  to  do  away  with  noise  and  jar.  Sci.  Am.  Sup.,  Feb.  i9, 
1887. 
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Asphalt,  continued. 

for  En£ine  Foundations.  An  account  of  such  foundations  for  a  loo  horse-power 
engine  in  France.  Is  elastic,  and  does  not  settle  or  disintegrate.  Illustrated. 
En^.  iVewSy  Dec.  ii,  1886. 

On  the  Use  o/^  and  Mineral  Bitumen  in  Engineering,  By  W.  H.  Delano.  Gives 
descriptionof  certain  works  with  their  cost,  and  such  information  concerning 
quality  and  preparation  of  material  as  may  be  useful  to  engineers.  Van  Nos, 
Ett£.  Ma£„  Vol.  XXIII.,  p.  460. 

Recent  Experience  with  Asphalt  in  Washingion,  D.  C.  Abstract  from  report  of 
Mr.  Clifford  Richardson,  inspector,  giving  considerable  information  as  to  the 
quality  of  asphalt.    En£.  Record^  Oct.  31,  i89i,  pp.  348-9. 

Turt^  (7r//^/^j  treating  respectively  of  the  excavation  and  treatment  of  "asphalt 
comprime"  and  the  antiquity  of  the  use  of  asphalt.  Abstracted  from  memoir 
published  by  "Compagnie  des  Asphaltes  de  France."  Eng",  News,  Jan.  25, 
i89o,  Vol.  XXIII. ,  pp.  75  and  81. 

Asphalts.  By  Dr.  L.  Meyer.  Abstracted  from  the  most  complete  and  impaitial 
account  of  the  asphalts  hitherto  published.  Van.  Nos.  Eng.  Mag.^  Vol.  VIII., 
p.  74,  etc. 

Abstract  of  a  portion  of  a  census  bulletin,  giving  considerable  information  on 
the  production  of  the  various  bitumens.    Eng.  Record,  Aug.  i.  i!i9i,  p.  144. 

Asphaltum^  Grahamite^  Albertite»  and  Uintaite'  described  and  compared  with 
observations  on  bitumen  and  its  compounds.  A  paper  by  Wm.  F.  Blake. 
New  Hsven,  Conn.,  Trans.  Am.  Inst.  Mining  Eng,,  Washington  meeting. 
February,  i89o. 

See  Pavements. 

Associations.  See  Master  Car  Builders'.  Master  Car  and  Locomotive  Painters\ 
Master  Mechanics** 

Astronomical  Day.  Its  Proposed  Abolition,  Tlie  arguments  stated,  fro  and  con  for 
beginning  the  astronomical  day  at  midnight,  according  to  the  recommenda- 
tion of  the  International  Conference  on  Prime  Meridian,  1884.  Van  Nos.  Eng. 
Mag.,  March,  1886. 

Astronomical  Instruments.    See  Telescopes, 

Astronomy.  Method 0/  Simultaneous  Culmination  0/ Polaris  with  Alioth  and  Adja- 
cent Stars  in  the  Handle  0/ the  Big  Dipper.  Formulas  and  table,  with  exam- 
ples of  their  use.    By  W.  L.  Marcy.    Eng.  News^  Sept.  5,  1891,  pp.  206-7. 

See  Engineering  and  Astronomy . 

Atmosphere.  A  Study  of  the  Movements  0/ the.  This  article  relates  chiefly  to  the 
great  continental  air  currents  and  winds-  By  Lieut.  £.  Fournier.  of  the  French 
navy.    Illustrated  and  published  in  Proc,  U,  S.  N.  /.,  iS9o,  Vol.  XVI.,  No. 

4i  PP«  537-68- 
The  Motions  of,  and  their  effect  on  the  weather.    Deutsche  Bauzeitung,  1885,  pp. 

478.  49o,  S06.  s38,  595. 
See  Air. 
Avalanches  in  Austria  and  Switzerland ,    Abstract  of  a  paper  l)y  V.  Pollack,  in  an 
Austrian  journal,  describing  various  avalanches  and  methods  of  protection. 
R.  R,  Go*,,  Sept.  25, 1891,  p.  671. 

Axles. 

Car  Axles,  Bearings  and  Lubricants.  Summary  of  the  discussion  of  the  above 
subjects  by  the  New  England  Railioad  Club.  Railroad  Gazette,  Nov.  18, 
1887:  also  Nat,  Car  and  Loco.  Builder,  December,  1887* 

Effects  0/ Temperature  on  the  Strength  0/  Railway.  By  Thomas  Andrews .  A 
valuable  paper,  giving  experimental  research  on  the  effect  of  varying  tempera- 
ture on  the  resistance  to  impact  of  railway  axles.  Proc,  Inst.  0/  C.  E.,  Vol. 
LXXXVII,  p.  340.    Abstract,  Eng.  News,  Feb.  18,  188S.    A  continuation  o 
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these  exi)en me nts  given  in /V<7^. //rj/.  C  jS.,  Vol.  XCIV.,  p.  180.  alsoidid,, 
1891,  pp.  161  76. 

For  bo^ooo-lb .  Cars.  A  paper  read  before  the  Western  Railway  Club  by  Mr. 
G.  W.  Rhodes.    R,  R,  Gom.,  Feb.  22,  iSSq.  AfasL  .\fech.,  March,  i  8). 

Fracture  and  the  Remedy.  By  W.  B.  Adams.  Treats  of  wheels  and  axles.  longitu- 
dinal shocks,  haulage  resistance,  torsion,  etc.  Van  Nos.  En^.  Mag^ ,  Vol.  IV., 
p.  174. 

Lcccmoiive  Crank  Axles.  Experiments  with  a  Steel  Crank  Axle.  Experiments 
were  made  on  an  axle  which  had  shown  a  small  crack,  to  determine  the  effect 
of  vibrations  on  the  further  developments  of  the  crack.  The  experiments 
seemed  to  show  that  comparatively  light  blows  on  the  axle  when  suspended 
had  more  effect  than  regular  service.  Illustrated  description  by  Mr.  H.  V. 
Ivatt.  in  a  paper  read  before  the  Inst.  C-  E.,  in  Ireland.  Lon.  Engineer^  Apr. 
3,  i89x.  pp.  260-3:  Ry.  Rev.,  Apr.  25,  i89i,  pp.  26a-3. 

Standard/or  boMxrlb*  Car.    By  H.  C.  Meade,  hefoie  January  meeting  Western 
Railway  Club.    Gives  comparison  between  the  Johann  and  M.  C.  B.  axles. 
R,  R.  GaM.,  Feb.  10. 188S:  Mast.  Mechanic,  Feb.  i8&:$. 

Standard/or  bofioo-lb.  Car.  A  paper  by  A.  Forsyth,  presented  to  January  meet- 
ing of  Western  Railway  Qub  by  the  committee  on  axles  as  their  report.  It 
discusses  dimensions  and  loads,  factor  of  safety  and  friction.  Mast,  Mechanic, 
Feb  .  1888. 

Steel  Car,  A  paper  by  John  Coffin  before  the  Philadelphia  meeting  of  the  Ameri- 
can Society  of  Mechanical  Engineers.  Discusses  the  treatment  of  the  axle 
after  it  is  forged.  Trans.  Am.  Soc.  Meeh-  En^rs.,  Vol.  IX,  (1888),  pp,  13S-160: 
abstracted  R.  R.  Gaz.,  Dec.  23, 1887. 

Sec  Car  Wheels  and  Axles. 

Back  Water.  Caused  by  Bridge  Piers  and  other  obstructions.  A  theoretical  inves- 
tigation and  some  comparisons  with  actual  tests,  by  S.  W.  Frescolm.  Jour. 
Ensr*  Soc.  Lehieh  University,  Feb.  i889. 

In  Streams  Produced  by  Dams.  By  De  Volson  Wood.  After  a  general  discus- 
sion gives  results  of  two  cases  occurring  in  his  practice.  Trans,  Am.  Soc,  C.  F.., 
Vol.  11,  p.  255. 

Baldwin,  Loammi,  Said  to  be  the  Father  of  Civil  Engineering  in  America.  A  bio- 
graphical sketch,  by  Professor  Vose,  with  portrait:  published  in  pamphlet  form 
by  the  Boston  Society  of  Civil  Engineers,  i885. 

Bail-Bearing.  For  Screw  in  Nut.  Description  of  a  novel  method  of  relieving 
screwsof  friction,  by  means  of  ball  bearing  nut.    lUus.    Elec  World.  Nov.  i, 

Balloons. 

See  Aerial  Navigation' 

Barbour,  William  S.  A  memoir  prepared  by  a  committee  of  the  Boston  Society  of 
Civil  Engii)pers,  and  read  Sept.  18,  188 ^  Jour.  Assn.  En£,  Soc,  October. 
1889.    Vol.  VIJL.p.  506. 

Barometer.  Aneroid,  Gives  details  of  the  construction  and  use  of  the  aneroid :  also 
contains  tables  for  facilitating  computations.  Van  Nos-  En£.  Ma£.,  Vol. 
XVIII.  pp.  104  and  201. 

Aneroid  Profile .  By  T.  W.  Floyd.  Describes  the  method  of  observation  and 
computation  adopted  with  the  anetoid  barometer  on  Western  surveys.  Van 
Nos.  En£.  Mar,t  Vol.  XXVI.,  p.  273. 

Discussion  of  formulae,  and  application  to  measurements  of  heights  by  Prof.  C. 
Koffe.  Zeitschri/t  des  Arch.  u.  Rng.  Vereins  in  Hanover,  1888,  pp.  SSi'S74-  [Dis" 
cussionofthe  different  formulae  and  methods  of  observation  and  computa- 
tion.   Quite  complete.] 
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Barometer,  continued. 

Goldschmid  Aneroid,  By  Geo.  J.  Specht.  A  new  instrument  wherein  the  move- 
ment of  the  corrugated  cover  is  magnified  by  levers  and  read  by  a  micrometer 
screw.  Results  of  observations  given,  showing  it  to  be  a  very  accurate  instru- 
ment. Illustrated.  Trans,  Tech,  Soc^  Pac»  Coast \  also  in  £19^.  A^tfWJ,  Aprils, 
1886;  also  description  with  cut  showing  construction,  Van  Nos.  En^.  Ma^.t 
Vol.  XXV..  p.  30a 

Bartholdi  Statue.  Plans,  elevations  and  sections  of  the  pedestal  and  its  founda- 
tions.   San,  En£r.^  Oct.  23,  x886. 

Barrels.    See  Cement  Barrels, 

Base-Line  Apparatus.  Anew  design,  by  the  U.  S.  Coast  Survey,  consisting  of  a 
compensating  apparatus,  five  metres  long,  composed  of  steel  and  zinc  bars- 
Description  lof  apparatus,  comparisons  and  method  of  meas  uring  the  base. 
Report  U.  S.  C  and  G.  Survey,  1882. 

Description  of  the  various  apparatus  with  the  theory  on  which  they  are  con- 
structed. By  H,  Bre^n.  Illustrated.  Van  Nos.  Ensr,  Mar.*  Vol.  XXVII., 
p.  89. 
Base-Line  Measurement  by  Steel  Tape.  Methods  and  results  of  such  work  on  the 
survey  of  the  Missouri  River.  By  O.  B.  Wheeler.  The  results  show  that 
astonishing  accuracy  is  attainable  in  this  way.  Illustrated.  An.  Rep.  Missouri 
Rev,  Com,,  1886.    H,  Rep.  Ex,  Doc,,  No.  28,  49M  Con^r^  odSess, 

Aarberg"  base  line,  Switzerland.  Fully  illustrated  description.  En£,  News,  March 

22,  i884,  pp.  x38-7.  • 

See  Tapes. 
Basic  Open  Hearth  Furnace.    See  Furnace. 

Batteries.    See  Electric  Batteries . 

^twimn  and  Girders,  New  Practical  Formulas  tor  the  strength  ot  By  Prof.  P.  H. 
Philbrick.  The  results  given  in  terms  of  the  dimensions  of  the  beam  for 
various  forms  and  loads.    Van  Nos.  Eng:  Mag.,  Oct.  &  Nov.,  1886. 

Character  of  Position  of  Neutral  Axis,  as  shown  by  experiments  on  glass,  by 
polarized  light.      L.  Nickerson.      Trans.    A.    S.    C.    E.,   Vol.  Ill    (1874) 
p.  3x:  alsof  by  J.  G.  Barnard,  Vol.  III.*  p.  i23.    Discussion  on  these,  Vol.  Iv 
(1S75),  pp.  277-289. 

Concrete  and  Iron  Beams.  Tests  of  beams  made  of  concrete  and  iron  rods. 
Table  of  results.  Lon.  En£r.  May  i,  1891,  p.  $22.  Brief  note,  En£.  Record, 
May  16,  i89i.  p.  39o. 

Diagram,  Giving,  by  Inspection,  the  Dimensions  of  Wooden  Beams  for  a  Given 
span  and  Load,  By  J.  M.  Michaelson.  7V<j»j.  ^.  .S.  C.  i5.,  Vol.  XXV.,  Aug., 
x89i,  pp.  231-3. 

Experiments  Relating  to  the  Theory  of  Beam^.  Some  valuable  experiments  on 
various  forms  of  beams  of  cast  and  wrought  iron,  and  steel,  tending  to  show 
that  the  same  relation  exists  between  stress  and  strain  in  cioss  bending  as  in. 
tension  and  compression ;  and  accounting  for  the  variation  of  the  modulus  of 
rupture.  By  Jerome  Sondericker,  Technology  Quarterly,  \^1.  II.,  188S,  No.  i, 
pp.  12-27. 

Flexure  and  Transverse  Resistance  of.  By  Chas.  E.  Emery.  The  relation  of  the 
cross-breaking  and  tension  moduli  of  in  use  discussed,  and  new  formulae  given, 
dependent  on  actual  tests  in  cross-breaking.  Trans.  A.  S.  C.  -£".,  Vol.  VIII.. 
(1879),  p.  149,  also  Vol.  IX.,  p.  353-361 . 

General  Formula  for  the  Normal  Stress  in,  of  any  shape.  By  G.  F.  Svrain.  Van 
Nos.  Eng.  Mag.,  Vol.  XXIII..  p.  63. 

Laws  of  the  Deflection  of  By  Prof.  W.  A.  Norton.  Gives  results  of  experiments 
made  for  the  purpose  of  testing  the  theoretical  laws  of  the  deflection  of  beams 
exposed  to  transverse  strains.     Vatt  A'os.  Eng.  Mag.,  Vol.  III.,  p.  7o. 
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Beams,  continued. 

Of  Cast  Iron  and  Steel.  The  details  of  an  elaborate  set  of  experiments  on  beams 
to  discover  the  relation  of  the  modulus  of  rupture  in  cross  breaking  with  those 
in  tension  and  compression  and  cause  therefor.  Deflections  and  distortions  of 
extreme  fibers  measured.  Observations  poorly  discussed.  Illustrated.  Proc. 
Inst,  C.  B.,  Vol.  XCVIII..  pp.  3o8-356. 

Practical  Stren^h  of.  By  Benj.  Baker.  A  paper  before  the  Institution  of  Civil 
Engineers.     Van  Nos.  En£:  Ma^.,  Vol.  XXlII.,  p.  444. 

Strength  of  Cast'Iron  Beams  of  Various  Sections.  Some  experiments  by  students 
in  Prof.  Kennedy's  laboratory.  For  beams  of  equal  area  of  section  the  breaking 
modulus  varies  inversely  with  the  stiffness.  Solid,  square  and  round,  and  also 
hollow  box  and  circular  forms,  together  with  double  T  and  unsymmetrica^ 
forms  tested.    Proc.  Inst.  C.  £.,  Vol.  LXXXVI.,  p.  235. 

JVooden,    See  Wooden  Beams.    Appliances. 
See  Concrete  and  Iron.    Flexure. 
Belts. 

Adhesion  of  Leather.  Results  of  experiments  with  iron  pulleys.  By  Samuel 
Webber.     Trans.  A.  S.  M.  £.,  Vol.  XL,  p.  234. 

And  Rope  Gearing".  The  velocity  of  maximum  efficiency.  Theory,  formula,  and 
plotted  curves.    Lon.  Engineer,  Nov.  i3,  i885. 

Estimation  of  Power  of.  Formulae  for  estimating  the  transmitting  power  of  belts 
of  any  size.    Mechanics,  August.  i889.  Vol.  XL,  p.  i92. 

Formulas  for  the  Horse-Power  of.  By  A.  F.  Nagle.  Results  diagramed.  Trans. 
A.  S.  M.  E.,  Vol.  XL,  p.  9i. 

Leather.  Article  by  Joshua  Rose,  M.  E.,  presenting  several  practical  points  on 
manufacture  and  use.    Illustrated.    En£:  News,  Dec.  6,  i879,  pp.  395-6. 

Leather,  Tractive  Force  of  on  Pulley  Faces.  An  article  containing  an  introduction 
to  the  subject  and  abstract  of  several  papers,  also  a  paper  on  the  same  subject 
by  Scott  A.  Smith,  of  Providence,  R.  I.,  before  Am.  Soc.  Mechanical  Engineers. 
Am.  En£r.,  April  2,  i89o,  p.  i5o,  et  seg. 

Link.  A  practical  paper  on  leather  bdlting  made  in  links.  Set.  Am.  Sup.,  July 
9.  i887. 

Origin  and  Pro£Tess  of  Leather  Belting.  With  description  of  leather  link  belting. 
F^per  read  before  the  National. Electric  Light  Association,  Pittsburgh,  by 
Charles  A.  Schieren.  Elec.  World,  March  3,  1888:  E^ec.  Enr.,  March,  1888: 
A£e  of  Steel,  March  10  and  i7. 1888. 

Some  New  Points  about  Belts  and  Pulleys.  By  Fred  J.  Miller.  Shows  effect  of 
varying  thickness  of  belt  at  the  edges,  in  connection  with  crown  of  pulley.  lUus. 
Am.  Mach.,  Aug.  i5,  i889. 

Testing-  Machine  for.  A  New  Belt  Testing"  Machine.  Abstract  of  a  paper  by 
Geo.  I.  Alden,  read  before  the  Am.  Soc.  M.  E.,  descnbing  a  special  machine 
designed  for  the  Engineering  Laboratory  of  the  Western  Polytechnic  Institute. 
Ulus.    Mechanics,  July,  i89i,  pp.  i57-8;  Am.  Mach.,  July  9,  i89i. 

Transmission  of  Power  by.  Experiments  at  the  Mass.  Inst,  of  Tech.  and  of  the 
firm  of  Wm.  Sellers  &  Co.  Probably  the  most  thorough  investigations  of  the 
efficiency  of  belting  yet  published.  TYans.  A.  S.  M.  E.,  Vol.  VII..  pp.  347 
and  Si9. 

Bench  Marks.  Exp^rimtnts  on  Stability  of.  Paper  by  Geo.  W.  Coolcy.  M.  Am. 
Soc.  C.  E.,  giving  table  of  experiments  on  stability  of  bench  marks  as  ordinarily 
made  on  trees;  with  discussion.  Trans.  Am.  Soc.  C.  E,,  Feb.,  i889,  Vol.  XX., 
p.  73. 

Beton  in  Combination  with  Iron  as  a  Building  Material.  By  W.  E.  Ward.  Of  in- 
terest as  a  study  in  hre-proot  construction.  Describes  the  construction  of  a 
dwelling-h\)use  at  Port  Chester,  N.  Y.  Trans.  A.  S.  M.  E.,  Vol.  IV.,  p.  388. 
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Beton,  continued. 

Tensile  Stten^th  of  Beton,  An  article  giving  valuable  data.  tiochefoeArt/t  def 
Oesterr.  In^renieur  Vereins.  A  series  of  tests  made  during  i8J^.-  F.niT'  News^ 
May  i7.  i89o,  Vol.  XXIII.,  p.  46o. 

Use  of  "  En  Masse."     Condensed  from  report  of  Chas.  K.  Grahaau  tb  »the  De- 
partment of  Docks.      Cites  a  number  of  works  where  used,  awdi  then  give& 
method  employed  in  the  dock  walls  at  New  York  City.      Van  Nos.  Emg,  Ma£^ 
Vol.  XIII.,  p.  ao3. 

Beton  Arch.    Fall  of ,    See  Arches,  Fall  of  . 

Bitumen.    See  Asphalt. 

Blast  Furnace  "Wool,  not  a  fit  substance  for  steam-pipe  covering  when  containing 
sulphur.  Accidents  caused  by  it  atlCoIumbia  College.  Trans.  A,  S.  C.  E.% 
Vol.  XII.,  p.  253. 

Blast  Furnaces. 

By  Prof.  M.  L.  Gruner.  Treats  of  the  chemical  reactions,  heat  absorbed  and^ 
discharged,  weight  of  gases  at  the  mouth,  sampling,  etc.  Van  Nos.  Eng-* 
Mag-.,  Vol.  VIII,  pp.  :63,  450,  etc. 

A  Lecture  by  J.  M.  Hartman  before  the  Franklin  Institute.  An  elementary 
but  scientific  analysis  of  the  methods  and  operations  of  such  furnaces,  accom- 
panled  by  five  colored  plates.    Jour.  Frank.  Inst.,  May,  1886. 

American  Blast-Furnace  Practice.  A  discussion  suggested  by  the  paper  of  Mr. 
James  Gayley  on  "The  Development  of  American  Blast-Fumaces,"  Trans.  A. 
/.  J/.  E.  XIX,  gs2.     Trans.  A.  I.  M.  E.,  i89i.  pp.  261 

AmericaM  Practice,  Notes  on.  Abridgement  of  a  paper  read  before  the  South 
Staffordshire  Institute  of  Iron  and  Stee)  Works  Managers,  Nov.  a4,  i888.  By 
Wm.  John   Hudson.    Am,  Mfr.,  Dec.  14. 188S. 

By  Products.    See  Tar  and  Ammonia. 

Charges.  By  R.  H.  Richards  and  R.  W.  Lodge.  Before  the  Dulnth  meeting  of 
the  American  Institute  Mining  Engineers.  Gives  experiments  illustrating  the 
descent  of  charges  in  an  iron  blast  furnace.    Lon.  Eng„  Jan.  20^  i8S8- 

Charges,  Calculation  of.  By  A.  Ledebur.  Translated  from  Handhuch  der  Eisen- 
huttenkunde.    E.^  M.  Jour.,  Dec.  i3v  1890,  pp.  692-4- 

Cost  of.  By  B.  Samuelson.  Gives  notes  on  the  constmction  and  cost  of  blast 
furnaces  in  the  Cleveland  District,  England,  in  188^      Lon.  iF»^.,    June    17, 

etc.,  1887. 
Development  of  American  Blast  Furnaces  with  special  reference  to  Large  Yields^ 
Very  complete  paper  by  Mr.  James  Gayley,  read  at  the  N.  Y.  Meeting  of  the 
Brit.  Iron  &  Steel  Inst.    Am.  Mfr.,  Oct.  10,  1890,  pp.  10,  18,  22.     Abstract  in 
E.  ^M.  Jour.,  Oct.  4,  pp.  388-91.    Sci.  Am,  Sup  ,  No.  776.  Nov.   15.  i89o,  pp. 

12394-7' 
Distribution  and Proportiofu  of,  in  America.     By  John  Birkinbine,  before  the 

Halifax  Meeting  of  the  Am.  Inst,  of  Min.  Engrs.,  1885 
Experiments  on  Blast-Furnace  Gases,     Paper  by  Jasper  Whiting,  giving  results 

of  a  continuous  series  of  analyses  extending  over  several  days.    Curves  show- 
ing variation  drawn.    Trans.  A.  I.  M.E.,  1891,  p.  11. 
Gas,     The  Mendheim  Continuous  Gas  Fumcue  for  burning  fire-brick  and  porce* 

lain.    A  greatly  improved  device,  well  described  and  illustrated   by    Prof, 

Egleston,  in  Sch.  of  Mines  Quarterly,  Oct.,  1886. 
Hoists/or.  See  Hoisting  Machinery. 
Irregularities  of  the  Blast-Furnace  Process,  and  how  to  avoid   them.     Paper 

read  at  a  meeting  of  the  American  Institute  of  Mining  Engineers,  St.  I^uis, 

Oct.,  1886.    E.  <V  M'   your.,  Nov.  6,  18S6. 
Improved  Gas  Heating.    Gives  estimate  of  the  quantity  ot  fall  required  for  cast 
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Blast  Furnaces,  continued. 

steel  with  the  Siemens  furnace,  and  the  process  of  partial  elimination  of  nitro- 
gen of  M.  Ch.  Schintz,  of  Strasburg.     Fan  Nos,  £n£^.  Ma£»%  Vol   I.,  p-  528. 

Modern  Blast  Furnace  Construction.  An  illustrated  paper  by  J.  L.  White,  Iron 
Asre*  Sept.  iz,  i8,  i89o,  pp.  406^,  S45~8. 

From  a  Scientific  Point  of  View.  A  series  of  lectures  by  C.  R.  Alden  Wright 
before  University  College,  London  Gives  reactions  and  much  other  valuable 
information.    Am,  Aifr^  Jan.  17, 1890,  p.  81  et  seg. 

See  Hot  Blast,  Theory  of. 

Blasting.  , 

Blowing  up  0/ Basin  Wall  at  the  Royal  Albert  Docks.  An  interesting  paper  by 
Mr.  Joseph  E.  Thomas,  M.  L  C.  E.,  read  before  the  Inst,  of  Marine  Engrs. 
Illustrated.    Reprinted  in  En^.  News,  Sept  2,  i89o,  pp.  260-61. 

Method  0/ Determining  the  Charges  of  Dynamite /or  Slopinsr  Rocks.  Formulas 
with  tables  for  use.  Translated  from  the  Bulletin  of  the  Soc.  Austrian  £n^s., 
for  £n£',  News,  May  14,  iSSi.  pp.  192-3. 

.Vote  on  the  Form  of  Crater  Produced  by  Exploding  Gunpowder  in  a  Homo£renr 
eous  Solid.  A  brief  paper  giving  results  of  a  series  of  experiments  made  by 
Frank  Firmstonei  shows  crater  to  have  in  general  a  conoidal-shaped  fracture 
rather  than  a  true  conical  form.  Trans.  A.  I.  M.  £„  Ottawa  meeting,  Octo- 
ber, 1889. 

Of  Rock  Under  Water*  Methods  used  on  Wdland  Canal  at  Port  Colbom,  Ont. 
Giant  powder  proving  ineflectual,  nitro-glycerine  was  used  with  great  success. 
Eng:  News,  July  11, 1885. 

On  Jgrniting' Blasts  by  Means  of  Electricity .  By  Julius  H.  Striedinger.  A  very 
complete  article  on  the  subject  by  an  engineer  of  large  experience  in  such 
work.    Illustrated.     Trans.  A.  S.  C.  E.,  Vol.  VII  ,  1878,  pp.  ii3. 

On  the  Simultaneous  Ignition  of  thousands  of  mines,  and  the  most  advantageous 
grouping  of  fuses.  By  J.  H.  Striedinger.  Illustrated.  Trans.  A.  S.  C, 
E.,  Vol.  VI.,  1877.  pp.  177194. 

Operations  at  Hell  Gate.  A  general  account  of  the  methods,  cost,  and  results, 
with  many  cuts.  L.  F.  Vemon-Harcourt.  Trans.  Inst.  Civ.  Engrs.,  Vol. 
LXXXV.,  p.  264. 

Subaqueous.  A  paper  on  the  improvement  of  navigable  waters.  Wochenschrift 
oesterr.  Ing.  u.  Arch  V.,  Aug.  20,  29,  i89o.  Nos.  34.  3S.Pp.  287-90, 295  6;  discus- 
sion, Nos.  35,36,  pp.  296-7,  3d5-7. 

Tamping  Blast-Holes  with  Plaster  of  Paris.  By  F.  Firmstone.  Trans  Am.  Inst. 
Min.  Engrs.,  Vol.  XII  ,  Eng.  News,  June  7.  i?84. 

Theory  of.  By  Prof.  H.  Hoefer.  Translated  from  the  German  and  published 
by  the  Engineer  Corps,  U.  S.  Army,  as  a  separate  pamphlet  of  5o  pages. 
Theoretical  equations  are  derived  which  agree  with  practice  in  homogeneous 
rock.  Most  effective  relation  between  depth  of  hole  and  size  of  charge  deter- 
mined, both  for  fracture  and  for  projection. 

With  Dynamite  on  a  large  scale  in  Italy.     An  account  of  some  very  successful 
blasts,  in  one  of  which  120,000  cubic  meters  were  removed.    Proc.  I.  C  E. 
Vol.  LXXXIL,  p.  423. 

Blower,  Centrifugal  Fan .  An  investigation  of  some  experiments  on  the  relations 
of  the  velocity  of  discharge,  pressure  and  velocity  of  fan  blades  in  a  centrifugal 
blower  delivering  air  into  the  atmosphere  at  large.  By  Chief  Engineer  Isher- 
wood,  U.  S.  N.    your.  Frank,  Inst.,  April,  i889. 

"Blovf^TB,  Experiments  and  Experience  with.    By  H.   I.  Snell,  before  the  Philadel- 
phia meeting  of  the  American  Society  of  Mechanical  Engineers.     Trans.  A. 
5.  A/.  ^.,  Vol.  IX.  (1888),  pp    51-73:  Am.  Engr.,  Nov.  23.    1887;   Mech.  World, 
Dec  17. 1 -87. 
See  Ventilation. 
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Blowing  Engine. 

See  En£ines,  Steam,  Blast  Furnace, 

Blue  Printing.    Blue  Print  Frame.    Detailed  drawings  of  the  frame  used  in  the 
Water  Department,  Philadelphia.    Eng-.  News,  Feb.  19, 1S87. 

Blue  Process  of  HelioeraphU  Printing'.  By  Channing  Whitaker.  A  thorough 
description  of  the  chemicals,  apparatus  and  methods.  Jour.  Assoc,  Eng,  Soc., 
Vol.  I.,  p.  349.    See  also  Proc.  Phil.  Engrs',  Club,  Vol.  V.,  p.  i5i. 

Giving  white  on  blue  ground,  as  well  as  blue  on  a  white  ground.  Detailed  in- 
structions from  the  Eng.  Mech.and  World  of  Sci ,  reprinted  in  San.  Engr., 
Aug.  29, 1885.    See  also  Proc.  Engrs'.  Club,  Phil.,  Vol.  V.,  p.  152. 

Rapid  Blue  Printing  Paper .  Solution  giving  a  more  rapid  printing  paper  and 
better  prints.    Efig.  News,  May  23, 1891,  p.  486. 

Boats.  Experiments  with  Lifeboat  Models.  An  elaborate  paper  read  by  Mr.  J. 
Corbitt  before  the  Institute  of  Naval  Architects.  Illustrated.  Reprinted  from 
Lon.  Eng.    Sci.  Am.  Sup.,  No.  753,  June  7, 1890.  pp.  11031-4. 

Full  description  of  the  U.  S.  Lighthouse  Tender  "Azalia".  Illustrations  of  the 
compound  engines,  etc.    Iron  Age,  Dec.  11,  1890,  pp.  1029-34. 

Navy  Boots  for  life  saving  service.  A  paper  in  two  parts  by  Ensign  A.  A.  Acker- 
man,  U.  S.  N.  Folding  plates.  Proc.  U.  S.  N.  /.,  Vol.  XVI,  No.  3,  1890,  pp. 
279-332. 

Resistance  of.    See  Canal  Traction, 

See  Keels. 

Boat  Rail  way .  The  proposed  Boat  Railway  Around  the  Dalles  Rapids  0/  the  Colum- 
bia River.  General  description  of  the  project  with  extracts  from  the  report  of 
the  U.  S.  EngrS',  givingdetailsof  car  and  hydraulic  lifts,  capacity  and  estimate 
ot  cost.    Inset  of  details.     Eng.  News,  Sept.  12, 1891,  pp.  228-31. 

Boiler  Construction. 

Boiler  Making.  A  series  of  articles  of  considerable  practical  value.  By  a  de- 
signer of  boilers.    Fully  illustrated.    Mechanics,  Ja.n.,  i9S6,  et  seff. 

Boilers  Adapted  to  Forced  Draught.  A  paper  by  A.  F.  Yarrow,  read  before  the 
Inst,  of  Naval  Architects,  discussing  mainly  the  problem  of  avoiding  leaky  tubes. 
Illustrated.  Ry.  Rev.,  April  4,  i89i,  pp.  222-3,  et  seg.  Lon.  Eng.,  March  20,  i89i^ 
pp.  335-9.  Lon.  Engineer,  March  20,  i89i,  pp.  225-8. 

Horizontal  Tubular,  A  new  method  of  making  horizontal  tubular  boilers  by 
making  the  shell  in  two  plates  of  steel  the  full  length  of  the  boiler.  Trans.  A. 
S.  M.  E.t  Vol.  VL,  p.  no. 

yoints.  A  new  joint,  consisting  of  double  butt  straps,  with  three  rows  of  zig-zag 
rivets,  the  straps  being  cut  with  a  \vavy  or  sinuous  outline,  there  being  only 
half  as  many  rivets  in  outer  row  as  in  the  two  inner  rows.  Develops  9o  per 
cent,  of  the  solid  plate.    Lon.  Eng.,  Oct.  10,  i884. 

Latest  Progress  in.  Report  of  the  Boiler  Committee  of  the  Master  Mechanics' 
Association,  prepared  by  J.  Davis  Bamett,  with  discussion.  R.  R.  Gas.,  Sept. 
4,  i885,  et  seg. 

Modem  Practice  in.  An  extended  paper,  with  discussion,  before  the  Inst,  of  Civ. 
Engrs.,  London.  Gives  present  English  practice  in  great  detail.  Illustrated. 
Proc.  Inst,  C.  E.,  Vol.  LXXX.,  pt.  2. 

On  the  Longitudinal  Riveted  yoints  of  Steam-Boiler  Shells.  An  article  by  John 
H.  Cooper,  of  Philadelphia,  Pa.,  giWng  discussion  of  above  question,  formulae 
for  use  in  dimensioning  boiler  shells,  etc.  The  Locomotive,  July,  i889.  Vol.  X., 
p.  lOI. 

Riveting.  A  paper  by  Prot  R.  H.  Smith,  containing  a  careful  investigation  of 
the  necessary  relation  of  pitch,  diameter  of  rivets  and  thickness  of  plates  for 
tightness  as  well  as  for  strength.  Formulas  derived  and  tables  given.  Lon. 
Eng.,  Aug.  21, 188S. 
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Boiler  Construction,  continued. 

Small  Vertical  Boilers.  An  article  giving  many  practical  hints  concerning  the 
proper  designing  of  small  vertical  boilers,  from  Atn..Macti..  Am,  Eng". 
April9,  i89o,p.  i56. 

Steam  Boilers,  their  construction,  setting,  and  management.     By  L.  C.  Burwell, 
•  with  discussion.     Trans.  En£r.'.  Soe.  IVest  Penn.»  Pittsburgh,  i884. 

Steel /Civets /or  Boilers.  A  short  paper  by  Oliver  Bros,  and  Phillips.  An  ap- 
pendix gives  the  U.  S.  Government  requirements  and  a  table  of  shearing  tests, 
Ify.  Rev.t  June  26,  i89o,  p.  433.    E.  6*  M.  Jour.,  July  i9,  i89o,  p.  7i. 

Thick  Steel  Plates.  Strictures  on  their  use,  derived  from  experience.  Van  Nos. 
En£.  Mag-.  Sept.,  i885. 

Thick  Steel  Plates  in.  By  W.  Parker.  Investigation  of  a  large  steel  boiler  that 
burst  on  the  test  trial.    Iron  Age,  May  7,  i885:  Lon.  Eng.,  April  3,  i885. 

See  Boiler  Specifications,    Boilers,  Defects.    Boilerst  Marine, 
Boiler  Corroaion. 

Corrosion  in  Steam  Boilers.  By  W.  J.  Norris,  M.  I.  N.  A.  An  examination  into 
the  various  theories  offered  in  explanation  of  the  "pitting"  of  boilers  and  steam- 
drums,  with  arguments  in  favor  of  the  theory  of  oxidation  by  free  oxygen  in  the 
water.  Reprinted  from  the  Trans.  Inst.  Naval  Architects,  by  the  Bureau  of 
Navigation,  Navy  Department.    Naval  Professional  Papers,  No.  16. 

By  F.  J.  Rowan.  A  paper  read  before  the  Glasgow  meeting  of  the  Brit|sh  Asso- 
ciation. Pointsout  some  of  the  causes  of  corrosion  and  gives  their  remedies. 
Van  Nos.  Eng  Mag.,  Vol.  XVI.,  p.  21. 

Around  Stay  Bolts,  Illustrated  article  showing  corroded  stay  bolts  and  plates 
around  stay  bolt  holes.     The  Locomotive,  Jan.,  i89o.    Vol.  X.,  p.  i. 

Relative  of  Iron  and  Steel.  By  William  Parker,  Chief  Engineer-Surveyor  of 
Lloyd's  Register,  London.  A  paper  giving  a  brief  analysis  of  the  experiments 
of  the  Admiralty  Boiler  Committee,  together  with  an  account  of  further  exper- 
iments made  by  the  writer  for  the  committee  of  Lloyd's  Register.  Reprinted 
from  Trans.  Inst,  Naval  Architects,  Bureau  of  Navigation,  Navy  Department. 
Na\'al  Professional  Paper,  No.  i4. 

See  Boilers,  Marine. 

Boiler  Designing.    See  Boiler  Construction. 

Boiler  Deposits.  A  paper  by  Prof.  V.  B.  Lewes,  read  before  the  Inst,  of  Naval 
Architects,  investigating  the  nature  and  manner  of  formation  of  the  oily  de- 
posits in  high  pressure  boilers.  Mech.  World,  April  4,  i89i,  pp.  i38-9,  et  seg. 
Lon.  Eng.,  April  3,  i89i,  pp.  258-9. 

"B^^Wtx '&Tii^^T\m^n\%  and  Fuel  Economy .  By  J.  Holliday,  before  the  students'  meet- 
ing. Institution  of  Civil  Engineers.  Gives  details  of  experiments  made  to  in- 
crease the  efficiency  and  economy  of  a  certain  boiler.  Proc.  Inst.  C.  E.,  Vol. 
XCII..  pp.  336-352. 

Boiler  Explosions. 

**A  Terrible  Catastrophe.^  An  account  of  the  boiler  explosion  which  caused  the 
wreck  of  the  Park  Central  Hotel,  at  Hartford,  Conn.,  Feb.  18,  i889;  with  illus- 
trations and  description  of  exploded  boiler.  The  Locomotive,  March,  i889.  Vol. 
X.,  p.  33. 

Boiler  Explosions.  By  Zerah  Colbum.  Very  valuable.  Treats  of  overheating, 
electricity,  decomposed  steam,  overpressure,  etc.  Van  Nos.  Eng.  Mag.,  Vol. 
IX.,  p.  2o9. 

Boiler.^  as  Magazines  of  Explosive  Energy.  A  valuable  paper  by  Prof. 'Thurston, 
showing  the  source  of  the  explosive  energy  to  be  mostly  in  the  heated  water, 
and  the  amounts  of  such  energy  in  different  styles  of  boilers.  Trans,  A.  S  M. 
E„  Vol.  VI.,  p.  i99. 

Cause  and  Remedy,    Hy  Thos.  Kays.    Adopts  the  Lawton  theory  of  explosions. 
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Boiler  Explosions,  continued. 

Gives  results  of  some  experiments.    Advocates  the  La wton  diaphragm,    ran 
Nos.  En£.  Mag.,  November,  i884. 

Cause  of.  Abstract  of  paper  before  the  Scientific  Society  of  Bridegport,  Conn.» 
by  F.  G.  Fohver,  describing  experiments  indicating  the  possibility  of  sudden 
increase  of  pressure  due  to  air  and  gases,    i?.  i?.  6*  Eng.  your.,  May,  1890.  ■ 

Cause  of.  Diagrams  showing  causes  ot  1.079  boiler  explosions  classified  under 
fifteen  heads.     The  Locomottve^  Sept.,  i8qi. 

Dangers  in  the  Employment  of  Boilers  with  Movable  Covers.  Paper  by  MM. 
Polonceau  and  Orly,  describing  accidents  occurring  in  industrial  estublish- 
ments,  and  discussing  causes.  Three  folding  plates  of  illustrations.  Annates 
des  P,&»C.,  JuJyf  1891,  pp.  79-111. 

Danger  of  Employing  Certain  Disincrusting  Agents  in  Small  Boilers.      Full 

account  of  two  explosions  due  to  this  cause.    Details  illustrated.  By Orly, 

Annates  des  P.  6f  C.%  March,  i89ii  pp.  434-42. 

Failure  of  a  Firmenich  Boiler,  By  C.  F.  White,  before  the  Engineers'  Club  of 
St.  Louis.  Gives  results  of  examinations  as  to  the  cause  of  explosion  of  a  Fir- 
menich boiler.  Jour.  Assn,  Eng.  Soe.,  Aug.  ib88,  Vol.  VII.,  pp.  329-335.  E.  R. 
Gaz,,  Sept.  7,  188S. 

In  1884.  Summary  published  by  the  Midland  Steam  Boiler  Assurance  Company. 
Lon.  Eng>^  March  i3,  i88s. 

in  1888.  Gives  a  list  of  explosions  in  the  United  Kingdom  during  1888,  with  illus- 
trations in  many  ca»es,  a  statement  of  cause,  results,  etc.,  aLd  a  tabulated 
comparison  with  previous  years.    Lon.  Eng.,  July  12,  i889,  Vol.  XLVII.,  p.  5q. 

Ini88Q-  Annual  report  by  Mr.  £.  B.  Marten  This  is  a  valuable  paper  giving  a 
very  brief  account  of  77  explosions  in  Great  Britain.  Tables  and  illustrations. 
Lon.  Eng.,  July  18, 1890.  pp  83-6. 

See  Boilers,  A  Lecture,  etc. 

Boiler  Incrustation. 

Automatic  Apparatus  for  Preventing  Boiler  Incrustation.  Illustrated  description 
of  an  apparatus  for  injecting  a  disincrusting  fluid.  Sci.  Am.  Sup.,  No.  813, 
Aug.  1, 1891,  pp.  12990-T. 

Incrustation.    Circular  prepared  by  the  Bavarian  Boiler  Inspection  Society,  con- 
.    tainingstatementsof  what  is  most  important  for  boiler  owners  to  know  con- 
cerning feed  water  and  incrustation .    A*.  R.  Gaz.,  Jan.  21*  1887. 

Boiler  Incrustation.  By  F.  J.  Rowan.  Treats  of  the  incrustation  of  land  boilers 
using  natural  fresh  water,  and  of  marine  boilers  using  sea  water.  Gives  tables 
of  analysis  of  boiler  crusts  and  deposits.  Van  Nos,  Eng.  Mag. ^  Vol.  XV.,  p. 
545. 

Danger  from  Disincrusting  Agents.    See  Boiler  Explosions. 

Scale  in  Steam  Boilers.  By  G.  S.  King,  before  the  Royal  Society  of  Arts.  Van 
jVos.  Eng,  Mag.,  Jane,  i884. 

Use  0/  Kerosene  Oil  to  Prevent.  A  paper  by  L.  F.  Lynes  before  the  American 
Society  of  Mechanical  Engineers.  Gives  practical  experience  in  using  kero- 
sene oil  in  steam  boilers  to  remove  and  prevent  scale.  Advocates  its  use. 
1>ans.  A.  S.  M.  E.,  Vol.  IX.,  (188S),  pp.  247-258.  Am.  Engr.,  Nov.  30 
and  Dec.  7; Poto^t,  December,  1887:  Abstract  m  Eng.  ^  Build.  Rec.^,  Dec. 
31. 1887;  Sci.  Am.  Sup.,  Feb.  11,  1S88. 

See  Boilers,  Defects.    Locomotive  Boilers. 

Boilerplates.  Tests /or  Ship  and  Boiler  Plates ,  Physical  and  chemical,  with  dis- 
cussions. By  P.  G.  Salom.  Trans,  A.  I,  M,  E.,  Vols.  XII.  and  XIII.;  also 
in  Iron,  Nov.  i4, 1884. 

Boiler  Plants.  See  Smoie  Conshmcrs.  Smoke  Prevention.  Heating  and  Ventila- 
tion, 
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Boiler  Setting.    Description  and  discussion  of  merits  of  the  different  forms  of 
bridge  walls  and  combustion  chambers  in  use.    Lon.  Engineer^  Feb.  20,  1885. 

SettinjBr  BciUrs  ever  a  Single  Furnace,  Illustrated  description  of  a  method  of 
suspending  two  or  more  boilers  uver  a  single  setting  or  furnace.  The  Locomo- 
tive^ April,  i889f  Vol.  X.,  p.  49. 

See  Boilers^  Lancashire, 

Boiler  Specifications. 

A  paper  by  C.  G.  Darrach.  with  a  discussion  of  considerable  interest  by  several 
prominent  engineers.  Proc,  Eng-.  Club  Phila,,  December,  1S87,  Vol.  VL, 
pp   179-205. 

In  tfu  Manhattan  Cos.  Bank  Building,  New  York.  Illustrated.  Giving  portions 
of  the  specifications.  Some  new  and  commendable  features  in  the  matter  of 
internal  bracing  and  dome.    San.  Engr,^  January  29, 1885. 

Materials  and  Tests.  Report  of  a  committee  to  the  American  Boiler-makers 
Associadon  at  Pittsburgh  meeting,  Oct.  x4,  giving  specifications  proposed  and 
tests  recommended  for  boiler  materials,  with  discussion.  The  Iron  Age,  Oc- 
tober 24,  1886. 

Specifications  for  Boilers.  By  C.  G.  Darrach,  before  the  Philadelphia  Engi- 
neers' Club.  Gives  general  specifications  for  boilers  which  require  the  bidder 
to  state  not  only  the  price  tor  the  entire  work,  including  boiler*  settingi  fix- 
tures, etc.,  but  also  the  economy  and  capacity  he  will  guarantee.  Discussed. 
Proc.  Eng.  Club,  Phila.,  December,  1887,  Vol.  VI.,  pp.  179-206. 

Tests  of  Material  and  Manufacture  prescribed  by  the  Steam  Users'  Associadon 
of  Manchester,  Eng.    From  Ironva  San.  Engr.,  Nov.  27,  1886. 

Boiler  TestK. 

At  Nashville,  Tenn.  By  John  W.  Hill.  A  Sibley  College  lecture  describing 
one  of  the  most  elaborate  tests  on  record.  Time  of  test  72  hours.  Five  boil- 
ers under  test.    Set.  Am.  Sup*,  Dec.  x8, 1886. 

At  the  Phila.  Electrical  Exposition.  Final  Report  of  the  Com.,  giving  methods 
and  results.    7o$tr.  Frank.  Inst.  Sup.,  July,  1885. 

Babcock  6*  Wilcox  Boilers.  Full  account  of  the  trial  of.  Diagrams  and  table. 
Lon.  Eng.t  July  11, 1890,  pp.  q3-6. 

Steam  Boilers  with  Hot  Blast  Apparatus.  Probably  the  most  careful,  elaborate 
and  valuable  series  of  boiler  trials  on  record,  being  a  nine  weeks'  test  of  the 
Marland  Warm  Blast  Apparatus  at  the  Pacific  Mills,  Lawrence,  Mass.,  by  J. 
C.  Hoadley,  in  18S1.  The  heat  of  the  escaping  gases  returned  to  the  furnace 
and  the  draught  created  by  a  blower  in  the  fine.  From  10  to  20  per  cent,  of 
the  heat  saved,  but  singularly  enough  the  cost  of  operating  the  blower  was  not 
found.  Tablest  diagrams,  apparatus  used,  etc.  fully  stated,  the  report  occu- 
pying 177  pp.  in  Trans.  A.  S.  M.  E-,  1884,  p.  676. 

Boiler  Trials.  Wm.  P.  Trowbridge.  Treats  of  the  evaporative  efficiency  of 
steam  boilers.    Van  Nos,  Eng.  Mag.,  Vol.  VII.,  p.  $46. 

Boiler  Trials.  Many  short  topical  articles  by  the  different  members  of  the 
committee  which  was  appointed  by  the  American  Society  of  Mechanical  Engi- 
neers to  report  on  the  subject.  These  articles  cover  the  whole  ground  of 
boiler  trials  for  various  purposes  giving  many  practical  hints  and  precautionary 
measures.    Mechanics*  May  and  June.  1885. 

Coil  Boilers  for  the  U.  S.  Navy.  Description  with  account  of  test  of  a  Ward 
coil  boiler.  Also  a  discussion  of  the  advantages  of  this  type  of  boiler.  IIlus. 
Eng.  News.,  Aug.  29. 189X,  pp.  i84^5. 

Comparative  Tests  of.  A  report  of  tests  made  at  the  boiler  house  of  the  Brush 
Electric  Light  Co.,  Philadelphia.  The  plants  consisted  ot  10  boUers,  4  Bab- 
cock &  Wilcox,  and  6  return  tubular  boilers.  Tests  gave  77  in  favor  of  former. 
Van  Nos.  Eng.  Mag.,  Vol.  XXVIII..  p.  265. 

Corliss  Boilers,  Evaporation  of .  By  James  B.  Francis.  Gives  details  of  experi- 
ments made  on  4  Corliss  boilers.     Van  A'ou  Eng.  Mag.,  Vol.  III.,  p.  175. 
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Boiler  Tests,  continued. 

Dupuis  Pattern.  Tests  in  Silesia  of  boilers  of  this  type  sho\ving  an  evaporation 
of  45  pounds  of  water  per  sq.  fl.  of  heating  surface  per  hour,  and  usinK  from  60 
to  70  per  cent-  of  the  heating  power  of  the  coal.  Consists  of  two  horizontal 
boilers  joined  by  one  vertical  tube  in  front  and  by  a  vertical  five  tubular  boiler 
in  the  rear.  A  new  and  most  efficient  type.  Abstracted  from  the  German. 
Proc,  Inst,  C,  £.,  Vol.  LXXXVL,  p.  452. 

Effici4Mcy  of  Using  Waste  Gas  as  Fuel.  By  D.  S.  Jacobus,  before  the  Birminflr- 
ham  meeting  of  the  American  Institute  of  Mining  Engineers.  Gives  the  re- 
suits  of  trials  made  to  determine  the  efficiency  of  a  water-tube  boiler  with 
waste  gas  from  a  blast  furnace  as  fuel.  Am.  Eng,,  Aug.  i5,  xS}%;  Eng:  News, 
Aug.  12,  x888. 

Experimental.  By  Prof.  R.  H.  TTiurston.  Gives  details  of  the  experiments 
made  at  Hoboken  and  Staten  Island,  on  full-sized  boilers.  Van  JVos,  Eng. 
Mag.,  Vol.  VI.,  p.  473. 

Evaporation,  Performance  of.  By  D.  K.  Clark.  A  valuable  article:  gives  results 
of  a  large  number  of  experiments  with  boilers.  Van  Nos,  En£.  Mag.,  Vol. 
XVI.,  p.  243. 

Galloway  Boilers.  A  table  giving  record  of  a  series  of  tests  of  Galloway  boilers 
made  by  Edge  Moor  Iron  Co.    Am.  Eng.,  March  it>,  1887. 

Harvard  Boilers.  Report  of  the  Judges  on  the  tests  of  the  Harvard  boilers  at 
the  fair  of  the  American  Institute.     Van  Nos.  Eng.  Mag.^  Vol.  XIII.,  p.  166. 

Heating  Feed-water  toith  Live  Steam.  Account  of  a  test  showing  a  remarkable 
gain  in  economy  by  this  method  of  heating.  Lon.  Engineer,  July  3,  i89i.  Re- 
printed in  Eng,  News,  July  25,  1891,  pp.  82-3. 

Hydraulic  Tests.  A  brief  article  discussing  the  value  of  such  tests,  reprinted 
from  the  Practical  Engineer,  (Lon.)  Am.  Eng.,  Dec.  i3,  i89o.  pp.  258-Q. 

Standard  Methods  0/  Making  Trials.  Being  the  Report  of  the  Committee  of  the 
Am.  Soc.  Mech.  Engrs.,  consisting  of  Messrs.  Kent,  Hoadley,  Thurston,  Em- 
ery and  Porter.  Containing  a  Code  of  Rules  and  methods  of  treating  the  sev- 
eral problems  involved.  Also  form  of  final  report.  Van  Nos.  Eng.  Mag,, 
March,  i885.    San.  Engr.  June  18,  i885.  Am.  Eng,,  Nov.  14,  1^84. 

Steam  Boiler  Experiments.  By  Bryan  Donkin,  Jr.,  and  Prof.  Kennedy,  F.  R. 
S.  These  papers  record  the  result  of  a  splendid  series  of  comparative  experi- 
ments upon  some  of  the  chief  types  of  boilers  in  general  use  in  England. 
Lon.  Eng.,  July  4,  i89o,  et  seq. 

Tables  for  Facilitating  the  Calculation  of.  The  tables  are  for  reducing  the  evap- 
oration under  the  actual  conditions  to  the  equivalent  evaporation  from  and  at 
2120.  More  complete  than  any  heretofore  published.  By  Wm.  Kent,  in 
Trans.  A,  S.  M.  E„  Vol.  VI..  p.  84. 

Water  Tube,  Trial  of  a.  By  R.  H.  Thurston.  Gives  very  full  details  of  a  test  of 
a  Babcock- Wilcox  water-tube  boiler  at  Sibley  College,  Cornell  University, 
Sci.  Am.  Sup.,  April  14, 1888. 

Boiler  Tubes. 

Resistance  to  Collapsing.  A  series  of  formulas,  rules  and  tables  of  the  same. 
Iron  Age,  Dec.  ix,  i884. 

Serve  Boiler  Tube.  Account  of  experiments  made  at  Sheffield,  Eng.,  with  these 
tubes,  indicating  a  gain  of  11  to  i4  per  cent,  in  fuel  economy.  Lon.  Engineer, 
Oct.  24  and  3i,  1891,  p.  36i.    Eng.  News,  Nov.  8,  x8qo,  pp.  410-ix. 

Serve  Ribbed  Boiler  Tube.  Results  of  tests  made  with  both  forced  and  natural 
draught,  show  a  remarkable  gain  in  economy  of  fuel  and  capacity  of  boiler. 
Tests  were  made  on  a  vertical  tubular  boiler.  Eng.  News,  May  9,  iS9i,  p.  44a. 
Abstract,  R.  R.  Gaz.,  May  8,  iS9i,  p.  320;  Ry.  Rev.,  May  9,  i89i,  p  302. 

See  Boiler  Construction . 
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'B^\i^t%  and  Ensrims for  hitrh  Pressure.  By  L.  Perkins.  Gives  plans  for  working 
steam  with  pressure  of  from  250  to  i.ooo  lbs.  per  sq.  in.  With  comments  from 
Lon.  En£.     Van  Nos*  Eng"-  Mag-,,  Vol.  XVII.,  p.  143. 

A  lecture  by  J.  M.  Allen  in  the  Sibley  College  course.  Gives  an  elaborate  dis- 
cussion of  the  subject,  and  defines  a  theory  of  explosions.  Scu  Am.  Sup.,  Feb. 
19,  18S7. 

A  lecture  at  Cornell  University,  by  J.  M.  Allen.  The  subject  adapted  to  young 
mechanical  engineers.    Sci.  Am»  Sup.,  March  20, 1886. 

A  practical  paper  on  boilers,  engines,  condensers,  etc.,  by  £.  £.  Roberts,  M.  E. 
Am.  Eng".,  July  2. 30, 1890,  et  seq.,  pp.  2,  5o. 

A  special  number  of  The  Locomotive  treats  of  boilersi  pipes,  steam  fittings, 
nozzles  and  their  connections.  A  very  practical  paper,  fully  illustrated.  The 
Locomotive,  Aug.  1890,  Vol.t  VI.,  No.  8,  pp.  xx3-28-  Published  by  the  Hartford 
(Conn.)  Steam  Boiler  Inspection  and  Insurance  Co. 

An  exhaustive  pax)er  and  discussion  on  materials  used  in  boilers,  joints  and 
seams,  stays,  general  construction  and  special  types,  covering  88  pages  in 
Proc.  Inst.  C,  E,^ o\.  LXXX.,  p.  100. 

Circulation  of  Water  in  Steam  Boilers,  Extracts  from  a  lecture  by  Mr.  G.  A. 
Babcock  before  the  students  of  Cornell  University,  discussing  and  illustiating 
this  question.    Eng:  Rec.  May  16, 1891,  pp.  397-8. 

Condenser  for.    See  Condensers, 

Construction  of.    See  Boiler  Construction. 

Coil.    See  Boiler  TestSt  Coil. 

Comparison  of  the  Belpaire  and  the  Radial  Stay  Boiler.  Brid  descriptions  and 
sections  showing  details.  R.  R.  Gas,,  Aug.  i,  1890,  p.  S38*  Editorial,  idid 
pp.  513-4. 

Corrosion  of.    See  Boiler  Corrosion. 

Defects.  Some  Land  Boiler  Defects  and  how  Prevented.  A  paper  of  some  prac- 
tical value,  by  Geo.  Walker,  read  before  the  Aberdeen  Mech.  Soc-  Afech. 
World,  Oct.  4, 12J90,  p.  138,  et  seq.  Reprinted  in  Am.  Engr.,  Nov.  8,  1890,  pp. 
204-5,  et  seq. 

Defects  and  Remedy,  By  A.  C.  Engert.  An  article  treating  of  incrustations, 
smoke  and  unconsumed  gases  and  priming.  Van  Nos.  Eng.  Mag.,  Sep- 
tember, 1884. 

Deposits  in.    See  Boiler  Deposits,    Boiler  Incrustation. 

Deterioration  of.  By  J.  M.  Allen.  A  Sibley  College  lecture,  treating  of  errois  in 
boiler  construction,  and  of  the  natural  cause  of  their  deterioration.  Illustrated* 
Sci.  Am.  Sup.,  June  9, 1888. 

Deterioration  of.    Some  interesting  examples  given.    R.  R*  Gaz.,  Nov.  6,  1885. 

Deterioration  of.    See  Boilers,  Preservation. 

Dupuis,    See  Boiler  Tests,  Dupuis. 

Economy^  Relative  Economy  of  Sectional  and  Shell  Boilers,  By  R.  H.  Buel. 
Gives  tabular  performances  of  many  types,  wtth  conclusions  drawn  therefrom. 
Am.  Engr-*  July,  x885. 

Effect  of  Oil^in  Bul^ng-.  Illustrated,  described^  and  explained.  San,  Engr., 
May  21, 1885. 

Essex  Vertical.  Describes  a  new  internal  arrangement  adopted  for  small  ver- 
tical boilers.    Lon.  Engineer,  Dec.  9,  1888. 

Experiments  on.    See  Boiler  Tests,  Boiler  Experiments. 

Explosion  of.    See  Boiler  Explosions. 

Failures.    See  Boilers,  Marine,  Steel. 

Feed  Water  Heating.    See  Boiler  Tests,  Heating. 

Feeding  of  .    Danger  from  feeding  at  bottom.    Am.  F.ng.,  March  20,  i885. 
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For  Electrical  Installatums.  PaperbyW.  H.  Booth  end  F.  B.  Lea,  discussing 
the  merits  of  various  forms,  and  general  requirements.  EUc.  Rev.,  Sept.  i8, 
i89i,  pp.  328-39.  Reprinted  in  Mech,  World,  Oct.  9,  i89i,  et.  seq.  Am  Eng,^ 
Oct.  i7,  i89i,  pp.  i55-6. 

Forced  Drau£-ht  for.  Blast  System  for  Steamshifs^  Mains.  A  description,  with 
illustrations,  of  a  system  of  hot  blast  for  forcing  the  fires,  and  at  the  same  time 
cooling  the  smokestack  and  ventilating  the  ship,  used  by  the  U.  S.  and  B.  M. 
S.  S.  Co.,  with  marked  saving  in  fuel.    Am,  Mack.,  March.  7,  i889. 

A  paper  read  before  the  Institute  of  Marine  Engineers,  Oct.  i9,  i889,  by  J.  Wil- 
liams, Hirmingham,  Eng.,  discussing  subject  of  forced  draught  at  some  length, 
Lon.  En^.,  Nov,  22,  i889.  Vol.  LXVIII.,  p.  433.  etseq. 

A  paper  before  the  N.  E.  Coast  Inst.,  of  Scotland,  by  James  Patterson  and 
Magnus  Sandison.    An  important  paper  going  to  show  the  advantages  of 
forced  draught.    Experiments  given.    Lon.  Eng^.,  March  12  and  i9,  1886. 

Anaccount  of  an  experiment  made  on  the  Clyde  by  James  Howden,  showing 
great  advantages.    Lon.  En£„  Oct.  24,  i884. 

As  Applied  on  Certain  English  Steamers,  by  connecting  the  fan  directly  \\ith  the 
mouth  of  the  furnace  by  a  separate  passage.    This  connection  is  broken  when, 
doors  are  opened.    Accomplishes  same  result  as  by  increasing  air  pressure  in. 
boiler-room.    May  be  applied  to  stationary  boilers.      Cut  given.    Lon.  En^.^ 
April  3,  i885,  and  Lon.  En£^.,  April  i7,  i885. 

A  paper  by  H.  Williams,  Chief  Inspector  of  Machinery,  R.  N.  Reprinted  from. 
Naval  and  Military  Ma£.  Mech   I  Vorld,  J  uly  26,  i89o,  et  seq. 

Closed  Stokehold  System.  By  Thos.  Soper,  before  the  Institution  of  Naval  Arch- 
itects. Gives  a  discussion  on  the  use  of  forced  draught  under  boiler  in  the 
closed  stokehold  system.  Contains  the  experience  gained  with  vessels  in  the 
British  Navy.    Lon.  En£-ineer,  April  6, 1888;  Lon.  En£.,  April 6,  1888. 

Experiments  on  the  Use  0/  Steam  Jets /or  Producing-  Forced  Draught  in  Boiler 
Furnares.  Tests  made  at  the  N.  Y.  Navy  Yard.  Results  with  illustrations  of 
nozzles  used.    Eng-,  News,  Sept.  i9,  i89i,  pp.  266-7. 

i^({»rf ^</ ^y  a  fan  in  the  flue.  Successfully  .applied  by  Martin  &  Co.,  London, 
Description  and  cuts.  Method  of  keeping  bearings  cool  shown.  A  draught 
equal  to  2H  inches  of  water  obtained.    Iron,  Nov.  6,  i885. 

By  J.  R.  Fothergill,  before  the  Institution  of  Naval  Architects.  Gives  the  re- 
sults of  trials  made  with  forced  draught  on  the  steamers  "Marmora,"  **Dania** 
and  "Elna."  The  summary  shows  a  slight  reduction  in  speed,  with  a  saving  of 
from  20  to  3o  per  cent,  in  fuel.  Lon.  Engineer,  April  6,  1888:  Lon.  Eng.^  April  6. 
1888. 

Report  of  a  series  of  trials  of  an  apparatus  for  transferring  part  of  the  heat  of 
the  escaping  flue  gases  back  to  the  furnace.  Read  by  J.  C.  Hoadley  before 
Am.  Soc.  Mech.  Engrs.    Am.  Mach.,  June  i3,  i885.   See  also  Forced  Draught* 

Report  of  a  series  of  trials  of  a  warm -blast  apparatus  for  transferring  a  part  of 
the  heat  of  escaping  flue  gases  to  the  furnace,  by  J.  C.  Hoadley,  to  the  Am . 
Soc.  Mech.  Engrs.  Results  in  saving  10  to  18  per  cent,  of  the  fuel.  Illustrated. 
San.  Engrr.,  July  16,  i885. 

Stationary  Boilers.  A  plea  for  their  greater  use.  By  Chas.  W.  JBaker.  A  theor- 
etical view  of  the  matter.    Eng:  News,  Jan.  2,  1886. 

For  Steam  Boilers,  by  the  use  of  a  fan  in  the  chimney  flue.     A  short  account  of 
some  experiments  at  the  N.  Y.  Navy  Yard,  which  have  resulted  in  doubling 
the  consumption  of  coal  per  square  foot  of  grate  surface.     Probably  the  only 
practicable  solution  of  the  forced-draught  problem.     Proc.   U.  S.  N,  /., 
Annapolis,  Md.,  Vol.  XI. 

Steam  Trials  0/  the  '* Satellite"  and  '* Conqueror."  By  R.  J.  Burter.  M.  I.  N.  A. 
A  paper  describing  the  experiments  made  with  closed  boiler-rooms  and  fan- 
blast  on  board  H.  M.  S.    "Satellite"  and  H.  M,  S.  "Conqueror,"  whereby  the 
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steaming  power  of  those  vessels  was  increased  60  per  cent,  over  that  with  nat- 
ural draught;  with  deductions  from  the  experiments  as  to  the  advantages  of 
this  system,  particularly  with  reference  to  its  utility  as  a  form  of  emergency 
power  for  war  vessels.  With  discussion.  Reprinted  from  Trans.  Inst  Naval 
Architectshy  the  Bureau  of  Navigation,  Navy  Department.  Naval  Profes- 
sional Papers.  No.  16. 

vs.  Natural.  Tests  on  two  steamers  making  identical  voyages,  at  almost  the 
same  time^one  using  forced  draught  and  the  other  natural,  the  machinery, 
steamers  and  other  conditions  being  practically  alike.  London  En^.,  Jan.  4, 
i889. 

Working  of  the  Howden  system  on  the  steamer  "New  York  City."  Advantages 
shown  to  be:  Increased  power  from  smaller  boilers  combined  with  large  sav- 
ing of  fuel:  reduced  wear  and  tear  of  boilers  and  fittings;  perfect  control  of 
combustion;  coolness  of  stoke-hole  and  absence.of  smoke.  Lon.  Engineer^ 
July  10.  i885. 

See  Boiler  Construciion,    Blower ^    Combustion, 

Gas  Fired.  Gives  a  description  of  Frederick  Siemens'  improvement  in  generat- 
ing steam  with  gaseous  fuels.  Sci.  Am.  Sup.,  March  3i,  1888;  Am.  M/r.,  May 
II.  1888. 

Heat  Transmission  in.  An  article  by  John  G.  Hudson,  M.  Inst.,  C.  E.,  investi- 
gating the  laws  of  heat  transmission  and  boiler  efficiency.  Lon.  En^.,  Dec.  5, 
i89o,  pp.  449-5o,  etseg.    Abstract,  /?y.  Jiev.^  Jan.  10,  i89i,  p.  22. 

Hi/ph  Pressure.    See  Boilers,  Marine . 

Incrustation  in»    See  Boiler  Incrustation. 

Influence  of  position  on  the  value  of  heating  surface.  Lon.  Eng.^  March  i3> 
1885- 

Lancashire.  By  L.  £.  Fletcher.  Describes  the  construction,  equipment  and  set- 
ting of  the  Lancashire  boilers,  and  calls  attention  to  some  points  which  are 
sometimes  overlooked.     Van  Nos.  Eng.  Mag.,  Vol.  XV.,  p.  210. 

Low  Water  in  a  Steel  Boiler.  By  J.  £.  Codman.  Gives  details  of  a  severe  test 
of  the  materia]  of  an  internally  fired  boiler.  Drawing  shows  position  of  crown 
sheet  before  and  after  the  overheating.  Proc.  Eng.  Club  t  Phila.,  Vol.  VI., 
p.  21. 

As  Magazines  0/ Explosive  Energy.  A  paper  read  before  the  Am.  Soc.  of  Mecb. 
Engrs.  Stored  Energy  computed,  the  explosive  energy  determined  for  var- 
ious patterns  of  boilers,  with  conclusions  as  to  the  best  types.  By  Robt.  H. 
Thurston,  in  Jour.  Frank.  Inst.,  Dec,  1884. 

Marine.  Application  0/ Zinc  in  Boilers .  A  paper  by  Mr.  John  Green  read  be- 
fore the  Inst,  of  Marine  Engrs.,  discussing  the  use  of  zinc  to  prevent 
corrosion,  and  giving  several  cases  from  practice,  with  discussion.  Iron^ 
March  27,  1891.  pp.  267-70.  Am.  Eng.,  Apr.  18,  i89i,  pp.  1^7-9. 

Connected  Arc  Marine.  A  demonstration  of  the  principles  of  their  construc- 
tion. By  Charles  E.  Emery.  Illustrated.  Trans.  A.  S.  C.  E.,  Vol.  VI. 
(1887),  pp.  169-176.    Discussion,  p.  274* 

Construction,  Lloyd* s  Rules  as  Affecting.  By  J.  T.  Milton,  Asst.  Chief  Engi- 
neer and  Surveyor  to  Lloyd's  Register.  M.  I.  N.  A.  An  exposition  of  the 
principles  upon  which  Lloyd's  Rules  are  based,  and  a  defense  of  the  Rules, 
with  discussion  concerning  both  Lloyd's  and  the  Board  of  Trade  Rules. 
Reprinted  from  Trans*  /.  N.  A.  by  the  Bureau  of  Navigation. 
Navy  Department.    Naval  Professional  Papers,  No.  16. 

Construction  of  Marine  Boilers,  with  a  view  to  the  Use  of  Higher  Pressure.  A 
paper  by  C.  B.  Caseboume.  suggesting  constructing  marine  boilers  with 
two  shells;  the  intermediate  space  to  be  charged  with  steam  of  a  lower  tem. 
perature  than  within  the  inner  shell,  thus  subjecting  the  inner  to  only  the 
difference  of  pressure.    Mtch.  Worlds  Jan.  11,  i89o,  p.  14. 
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Corrosion  and Pitiiti£  in  Marine  Boilers,  An  article  statins  results  of  exper- 
ience, and  sivine  composition  of  boiler  scale:  also  suggesting  methods  of 
preventing  corrosion,  etc.    Mechanics,  September,  i889. 

Efficiency  of,  A  paper  read  before  Inst.  N.  A.,  by  J.  T.  Milton.  Lon.  Eniri^ 
neert  April  lo,  1885:  j4m,  En^.^  May  x,  18S5. 

Efficiency  of  Some  lypesof,  A  discussion  of  this  subject  by  W.  M.  Cham- 
bers.   En£.  A'irtcfj,  Jan.  31,  Feb.  7,  1878. 

Forced  Dravg'ht  in.    See  Boilers,  For£ed Dravg^ht.  1 

For  High  Pressure,  Description  of  two  new  forms  of  marine  boiler,  one  tub- 
ulous  and  one  tubular,  the  first  applied  by  Yarrow  &  Co.,  to  a  torpedo  boat, 
the  second  proposed  for  general  marine  service.     lUus.     R,  R.  6*  Eng,  i 

Jour^t  March,  1891*    Eng,  News,  Feb-  7,  i89i,  p.  139.  I 

Illustration  and  description  of  the  boilers  of  the  Cromwell  steamer,  Louisiana, 
which  had  been  fitted  with  brick-enclosed  furnaces.       By  Miers   Coryell,  | 

Lon.  En£.,  March  6, 1885.  ! 

Kemp' s  High  and  Low  Temperature  Marine.  Gives  illustrated  description  of 
the  boiler  put  in  the  steel  ship  "Bleville."     Lon.  Eng.,  Jan.  21,  1887. 

A  lecture  delivered  recently  in  both  Brooklyn  and  New  York  by  Mr.  J.  W. 
Walters.    /Vtw^t,  December,  1889,  p.  15. 

Normal  Indicated  Horse-Power  0/ Marine  Engines  and  Boilers,     Five  tables  j 

showing  the  relation  of  pressure,  heating  surface,  etc.     Mech,   World,  June  \ 

14,  21,  i8go.  pp.235,  24S.  i 

O/theS.S  "County  oy  Yori."    The  two  boilers  are  12  ft.  in  diameter  by  6fi  | 

long,  arc  single  ended  and  each  contains  three  of  Fox's  corrugated  furnaces. 
2  ft.  9  in.  in  diameter  internally.  181  tubes  3K  in.  external  diameter;  heating 
surface,  2692  sq.  ft.;  grate  area,  99  sq.  ft.  Detailed  drawings  showing  ar- 
rangement of  stays,  tubes,  etc.    Lon.  Eng,,  April  i,  1887. 

O/S,  S.  '*Earl,*'  Illustrated  description  ot  the  boiler  placed  in  the  tug  and 
salvage  steamer  "Earl."    Lon.  Eng.,  Oct.  14,  1S87. 

Pressure  in.  By  Richard  Sennett.  before  the  Institute  ol  Naval  Architects. 
Discusses  working  and  test  pressures  for  marine  boilers.  Lon.  Eng,, 
March  30. 1888. 

Steel.  Some  astonishing  and  apparently  unaccountable  failures  of  steel  ma- 
rine boilers  from  cracking  into  pieces  when  not  In  service.  Illustrated. 
Lon.  Eng.,  Dec,  11,1885. 

United  States  Government  Rules  yor  Marine  Boiler  Pressures,  Pressure  al- 
lowed for  various  thicknesses  and  qualities  of  plates,  fiues,  etc.  Mechanics, 
January,  1888. 

Water-  Tube  Steam  Boilers  Jor  Marine  Engines.  A  paper  by  John  Isaac  Thor- 
ny croft,  read  before  Inst,  of  C.  E.,  i9th  Nov.,  1^89.  Three  folding  plates. 
Proc.  Inst.  C.  E„  Vol.  XCIX,  paper  No.  2404,  pp.  41-56;  appendix  with 
tables,  pp.  S7-70:  discussion  of  the  paper,  pp.  71-121:  correspondence,  in- 
cluding tables,  pp.  121-48. 

Preservation  of.  By  Rear-Admiral  Aynsley.  Gives  results  of  experiments  on 
the  prevention  of  deterioration  of  boilers.  Van  Nos.  Eng.  Mag.,  Vol  XXIII., 
P-  395. 

Purification  of  Water  for.    A  paper  read  at  the  Louisville  Convention  of  the 

American  W.  W.  Assn.,  April,  1889,    by  F.  W.  Gericke.    Am,  Eng'.  April  24, 

i889. 
Pumps  for  Boiler  Feeding,     Illustrated  article  in    The  Locomotive,  Sept.,  1889. 

Vol.  X.,  p.  129. 
Purifying  Feed  Water  for  Steam  Boilers*    An  article  of  some  value  describing 

and  illustrating  three  different  devices.    Am,  Eng.,  April  9, 1890,  p.  155. 

Rating  of,  by  Hor^c-powers,  for  Commercial  Purposes.    A  paper  before  Am.  Soc, 
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Mech*  En£rs.t  by  W.  P.  Trowbridge  and  C.  B.  Richards.     A  valuable  discus- 
sion of  the  whole  question.    Am.  Eng-.^  Nov.  12, 1885,  etseg. 

Report  of  Mr.  Fletcher,  Engineer  to  the  Manchester  Steam  Users' Association. 
Treats  of  the  overheating  of  furnace  crowns  and  other  boiler  plates  when 
covered  with  water.     Van  Nos.  Eng,  Mag:^  Vol.  I.,  p.  961. 

Setting  of.    Sec  Boiler  Setting, 

Specijtcatum/ar*    See  Boiler  Specifications, 

Strength  of,  Exferiments  on  the  Strength  of.  Results.  Paper  by  J.  C.  Spence 
before  the  N.  £.  Coast  Inst,  of  Engrs.  and  Shipbuilders.  Experiments  on 
strength  as  affected  by  length.   Illus.   Mech.  World,  May  3P,  1891,  p.  316,  et  seg. 

Strength  of  Short  Boilers ,  Theoretical  discussion  as  to  the  effect  on  strength 
due  to  shortness  of  the  boiler.    Lon.  Eng,^  April  17,  x89i,  pp.  468-9. 

Temperature  of  the  Fire  Surface  of  Boilers »    Summary  of  a  recent  pax)er  in  An- 
nales  du  Conservatoir  des  Arts  et  Metiers,    By  M.  Hersch,  in  i?.  R.  Gaz.,  Dec . 
i3.  i889,  V0I.XXI.,  p.8a5. 

Tests  of.    See  Boiler  Tests, 

Tubulous,  A  valuable  paper  read  by  Asst.  Engr.  S.  H.  Leonard,  U.  S.  A., 
before  Am.  Soc.  of  Naval  Engrs.  Reprinted  from  the  Journal  of  the  Society. 
Tables  and  illustrations  R.  R,  <S*  Eng,  Jottr.,  July,  1890,  et  seg.,  pp.  3i9-2i. 

Warming  Dwelling  Nouses .  A  paper  before  the  An.  Soc.  Mech.  Engrs.  By 
J.  W.  Anderson.  Illustrated.  Gives  general  requirements  and  illustrates  the 
design  and  workings  of  a  new  form.    Am,  Eng.,  June  5, 1885. 

Water  Tube,    Discussion  on  their  uses  and  drawbacks.    Lon.  Engineer,  Oct.  7 
and  38, 1887. 
Water  Tube,    See  Boilers,  Marine, 

See  Feed  Water,  Fire  Grates.  Heat,  Heating.  I^ocomotive  Boilers.  Stokers, 
Enginesy  Steam,  Notes. 

Bolts  and  Screw  Threads,  Experiments  to  determine  the  advantage  of  mcreasing 
the  number  of  threads.  Results  show  20  per  cent,  increase  of  static  strength 
and  3  or  4  times  strength  to  resist  impact,  by  doubling  the  number  of  threads 
to  the  inch.  Maj.  Wm.  R.  King,  before  Am.  Inst.  Min.  Engrs.,  Chattanooga 
meeting,  i885.    Eng.  News,  Oct.  17, 1883,  and  Sci.  Am.  ot  same  date. 

Bore-Hole  Testing  Appliances,  for  giving  a  complete  survey  of  a  bore-hole,  so  that 
its  exact  i>osition  at  any  depth  may  l^e  accurately  determined.  Designed  by 
E.  F.  Macgeorge,  of  England.  A  scientific,  simple  and  efficient  device.  Lon. 
Eng.,  March  i3,  et  seg.,  1885. 

Boring  Machines /or  Mines,  By  M.  Alfred  Geyler.  Extracts  from  a  chapter  of  the 
report  of  U.  S.  Commissioner  to  the  Paris  Exposition.  Treats  of  percussion 
and  rotary  drills ;  also  of  boring  by  steam  and  compressed  air.  Van  Nos,  Eng. 
Mag.,  Vol.  III.,  p.  13. 

By  Theo.  Allen.  An  illustrated  description  of  boring  machine  worked  by  hy- 
draulic pressure.     Trans,  A.  S.  C  E.,  Vol.  II.,  p.  33. 

Brake  Beams.  Manner  of  Flanging.  Discussion  at  a  meeting  ot  the  N.  W.  R.  R. 
Club.    Ry,  Rev,,  Oct.  iz,  1S90.  p.  sqS.     Editorial  ibtd.,  p.  606. 

PressedSteelBrahe  Beam  and  Shoe-head.  New  form  of  steel  brake  beam.  De- 
scribed and  illustrated.    R.  R,  Gaz.,  May  22.  x89i,  pp.  352-3. 

Tests  of.  Results  of  tests  of  brake  beams  of  different  patterns  and  different 
woods.    R,  R.  Gat.,  Feb.  8, 1889;  Feb.  32,  iZ^, 

Tests  of  the  Schoen  Pressed  Steel  Brakebeam.  Tables  giving  results  of  tests  of 
this  and  other  beams,  show  a  much  greater  strength  in  the  former.  R.  R. 
Gaz.,  June  5,  i89x.  p.  383. 

Trussed,  The  Strength,  Stiffness  and  Resistance  of.  By  Prof.  J.  B.  Johnson. 
Formulas,  and  table  of  the  result  of  tests     R.  R.  Gaz.,  May  30, 1890.  pp.  373-4. 
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Brake  Beams,  continued. 

The  table  of  tests  is  also  given  in  Mast,  Mech.,  June,  i89o.  p.  94.    Ry.  Rev., 
May  3i,  x89o,  p.  3io. 

Brake  Rigging.  Its  Cart  and  Operation.  A  paper  by  R.  A.  Parker,  read  before  the 
N.  Y.  Railroad  Club.  R.  R.  Gas.,  Dec.  26, 1890,  pp.  89o-2.  Ry.  Rev.,  Dec.  27, 
iS9o,  pp.  778-9. 

M.  C.  B.  Committee  Report.  Gives  complete  details  of  brake  gear  recommended 
by  the  Master  Car  Builders' Committee.  Illustrated.  R,  R,  Gaz.%  June  28 
and  July  5, 1889:  Proc*  M.  C.  B,  Ass*n,.  Saratoga,  N.  Y.,  i8S9,  p.  io9. 

See  Cart  Ore. 

Brake  Shoes.  The  Best  Metal /or  Brake  Shoes,  A  paper  before  Western  Railway 
Qub.  by  E.  C.  Case ,  with  an  extended  discussion  by  other  members.  Mast. 
Mech.i  December,  1S89,  Vol.  IV.,  p.  217- 

Metals /or  Brake  Shoes.  Preliminary  report  of  a  sub-committee  of  the  M.  C.  B. 
A.  Diagrams.  R.  R.  Gas,,  May  3o,  1890,  pp.  374-5.  £**£'  News,  May  3i,  i89o, 
p.  510.    Ry.  Rev,,  May 31,  i89o,  p.  304. 

Report  of  Committee  of  M.  C.  B.  Assoc,  giving  results  of  some  laboratory  tests 
on  wear  and  friction  on  various  metals.  Diagrams  drawn.  Ry-.  Rev.,  June  20, 
ii<9ii  p.  4oo.  R.  R.  Gas.,  June  19.  i89i,  pp.  422-3.  Bn^".  News,  June  20,  1891, 
P-  587. 

See  Car  Wheels,  Steel, 

Brake  Shoe  Tests.  Circular  issued  by  the  committee  appointed  by  the  Master  Car 
Builders'  Association  and  illustrative  of  methods  used  in  making  friction  tests. 
R,  R.  Gas,,  Jan.  24. 1890,  p.  5$;  Ry.  Rev. ;  Jan.  25,  1890,  p.  46. 

Editorial  review  of  the  proposed  brake  shoe  tests  by  the  Master  Car  Builders' 
Ass'n.,  with  some  data  derived  from  tests  already  made.  En£'.  News,  March 
17, 1893,  Vol.  XXIII.,  p.  470. 

Brake  Tests. 

Apparatus  for.  Gives  illustration  of  the  apparatus  used  in  the  brake  tests  of  the 
Berlin  Elevated  Railroad,  and  of  a  form  of  apparatus  proposed  by  Mr.  Albert 
Kopteyn  for  similar  tests.    R.  R.  Gas.,  March  4, 18S7. 

Burlington,  [a.  The  most  elaborate  series  of  tests  of  freight  car  biakes  ever 
made.  Full  description  of  tests,  discussions,  and  reports  and  illustrations  in 
R.  :R.  Gas.,  July  23, 1886,  et  seg.  Also  synopsis  of  data  of  the  above  tests  in 
Ry.  Rev.,  Aug.  7,  1886. 

A  comparison  of  the  Burlington  brake  tests  of  1886  with  those  of  1887.  En£^, 
News,  June  25, 1887. 

Resume  of  the  results  attained  in  the  above  tests.  Also  editorial  on  same  sub- 
ject. R.  R.  Gas.,  May  20  and  27, 1887;  also  En£.  News,  May  21,  1887.  A  very 
good  analysis  of.  By  H.  Hollerith.  Sch.  Mines  Quart.,  October,  1887.  pp. 
43-69.  Illustrated.  An  account  of.  By  W.  W.  Hanscom.  Trans.  Tech. 
Soc.  Pac.  C,  Vol.  III.,  p .  73- 

Review  of  the  tests  at  Burlington,  la.,  during  July  and  Aug.,  1886.    By  W.  E. 

Hall.   Proc.  En^.  Club,  Phila.,  Vol.  VI..  p.  4. 
Text  of  the  report  of  the  sub-committee  on  Electrical  Appliances.    R.  R.  Gas., 

June  17, 1887:  also  En^.  News,  July  9, 1887. 

Galton-  Westin£house  Experiments.    Details  of  the  experiments  by  Capt.  D  Gal- 
ton  and  Mr.  Westinghouse,  to  determine  the  effects  of  brakes.    Lon.   Eng'., 
May  2, 1879:  also  R.  R,  Gaz.,  June  10,  1887. 

In  New  South  Wales.  Report  of  board  of  experts  giving  full  details  of  tests, 
with  table  of  results.  R,  R.  Gaz.,  Oct.  16,  i89i,  pp.  722-4.  Extracts  from  this  re- 
port, En£.  News,  Oct.  24,  i89i,  pp.  376-7. 

Park  Electric  Frei£ht  Train.  Gives  details  of  the  above  brake  made  at  Burling- 
ton, la.,  Dec.  3o,  1886.    R-  R-  Gas.,  Jan.  7,  i887. 
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Brake  Tests,  continued. 

Westinghouse.  Gives  details  of  the  test  made  at  Weehawken  with  a  train  of  5o 
empty  freight  cars.  En£.  News,  Nov.  25,  i887:  R.  R,  Gaz.,  Nov.  25,  i887:  Nat. 
Car  and  Loco,  Butlder  for  December,  i887.  Gives  table  of  the  tests  at  various 
places. 

In  South  Australia.  Official  reports  containing  results,  uith  diagrams,  etc.,  of 
the  tests  made  in  October,  i89o.    Ens^.  News,  Aug.  i,  i89i,  pp.  97-9. 

New  Quick  Acting  Apparatus.  Tests  made  at  Carlsruhe,  on  the  Baden  State 
Railways.  Illustrations  of  new  automatic  time,  pressure,  speed  and  distance 
recorder  used  in  making  the  tests,    Sci.  Am  Sup  ,  May  ii.  1^9. 

Quick-Actin£^  Brakes  applied  to  Freight  Trains  on  the  Belj^ian  State  Railways, 
Diagramsof  speed,  cylinder  pressure  and  valve  operation.  Iron,  Oct.  3i. 
i89o,  pp.  379-82.  Lx>n.  En^.,  Oct.  i7,  pp  463-62.  Ry  Rev.,  Nov,  25,  i89o,  pp. 
682-4. 

Table  showing  results  obtained  with  an  experimental  5o-car  freight  train  during 
October  and  November,  iSJi7.    R.  R.  Gaz.,  Nov.  11,  i887. 

Brake  Valve.     The  Eames Pattern,     Acts  the  same  as  the  Westinghouse,  but  much 
simpler.    Described  and  illustrated.    R.  R.  Gaz.,  Oct.  i5,  1886. 

See  Brakes  for  Freight  Trains, 

Brakes. 

Action  0/ Some  Unconsidered  Elements  in.  Analysis  of  the  forces  acting,  and 
effect  of  different  methods  of  suspending  the  beam.  By  R.  A.  Parke.  R,  R. 
Gaz.,  Oct.  24,  i89o,  pp.  73o-i. 

Automatic  Friction  for  R.R.  Trains.  The  Heberlein  System.  Awarded  a  gold 
medal  at  the  Inventions  Exhibition  and  adopted  largely  on  the  continent.  Fully 
described  and  illustrated  in  Lon.  Engineer,  April  2, 1886. 

Buffer.  A  brief  article  explaining,  with  formulce,  the  nature  and  action  of  bufier- 
brakes.    Mast,  Mech.,  .April,  i8if8. 

Carpenter  Electro  Air.  A  description,  with  illustrations,  showing  details  of  the 
above  brake.  The  power  is  compressed  air  with  valves  worked  by  electricity. 
R.  R.  Gax.,  May  3,  i887. 

Classijicatum  of  Continuous  Railroad,  ByA.W.  Metcalf,  before  the  Students 
Institution  of  Civil  Engineers.  Gives  a  classification  of  railroad  brakes  based 
upon  the  general  principles  of  action.  Proc,  Inst.  C.  E.,  Vol.  XCII,,  pp.  3i5- 
335. 

•Co'ejicient  of  Friction  0/  Railroad.  By  Capt.  D.  Galton.  Gives  details  of  ex- 
periments made  on  the  London,  Brighton  &  South  Coast  R.  R.  J  "an  Nos,  En£. 
Ma£r.,Vo\.  XIX.,  p.  5i9. 

Rames'  Automatic  Vacuum,  A  very  full  illustrated  description  of  the  al  ove  brake, 
with  cuts  showing  details.    R.  R,  Gaz,,  May  27,  i887. 

.Efficiency  of .  Discussion  of  methods  determining  their  efficiency,  and  its  ulti- 
mate practical  limit:  with  tables  to  facilitate  computations;  deduced  from  ex- 
periments on  the  North  British  Railway.  Editorials  in  R,  R,  Gaz.,  May  i5,  22 
and  29,  i8S5. 

Electro-Magnetic  Railroad  Brake,  Account  of  some  tests  of  a  new  form  of  elec- 
tric railway  brake  recently  made  in  England.    Elec,  Rev.,  Dec.  29,  i889,  p.  7i5. 

For  Freight  Trains.  Air-Brake  Standards  and  Lease  of  Air-Brakes  on  Freight 
Cars.  Reportof  Committee  of  M.  C.  B.  Assoc,  giving  rules  for  the  guid- 
ance of  employees,  with  drawings  of  valves,  etc.  Ry.  Rev.,  June  i3,  i89i,  pp. 
385-7.    R.  R.  Gaz.,  June  12,  i89i,  p.  4o7.    Eng^.  News,  June  i3,  i89i,  pp.  564-5. 

yiir  Brakes  in  Freight  Service.  A  paper  by  Mr.  Angus  Sinclair  before  the  N. 
Y.  R.  R.  Club,  treats  mainly  of  inspection  and  maintenance.  Discussion. 
Also  a  discussion  on  this  subject  at  a  meeting  of  the  Central  Railway  Club. 
R.  R.  Gaz.,  Apr.  i7,  i89o,  pp.  261-3.  Eng.  News,  Apr.  18,  i89i,  pp.  379-8o.  Ab- 
stracts, Ry.  Rev.,  Apr.  18.  i89i.    Mast.  .l/^/-/r..'May.  i89i. 
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Brakes,  continued. 

Air  Brakes  in  Freight  Service,  A  paper  by  G.  W.  Rhodes  before  the  Western 
Ry.  Club,  giving  a  discussion  of  the  new  M.  C.  B.  rules.  .Abstract,  R.  R.  Gaz., 
Oct.  10,  i89i,  pp.  7o7-ii. 

Eguiptnent  of  Freig^ht  Cars  with  the  Westin£h4nise  Auiotnatic  Brake,  Map 
showing  progress  of  this  improvement,  with  statistics  from  the  various  rail, 
roads.    Eng:  NerxA,  May  2.  i89i,  pp.  43o-i.    Editorial  discussion,  pp.  425-6. 

Paper  by  H.  H.  Westinghouse  before  the  New  York  Railroad  Club.  Describes 
^     the  construction,  operation  and  maintenance  of  brakes.    With  discussion  by 
the  Club.    Mast,  Meek.,  February,  1888;  R.  R.  Gaz„  Jan.  27,  x888. 

Paper  by  Mr.  Lauder,  and  discussion  that  followed  it  at  the  December  meeting 
of  the  New  England  R.  R.  Club.  R,  R.  Gaz.,  Dec.  23,  i887,  also  Mast.  Meek. 
January,  1888. 

Power  of ,  By  Wm.  P.  Shinn.  A  valuable  contribution  to  the  desirableness 
and  efficiency  of  such  appliances.  Has  especial  reference  to  the  Westing- 
house  and  American  systems.  Includes  many  experiments.  Illustrated. 
Irons.  A,  S.  C.  £.,  Vol.  XIV.,  p.  4o5. 

Friction  Brake  0/  the  Mount  Pilatus  Railroad,  The  automatic  brake  in  use  on 
this  very  steep  rack  railroad  is  described  and  illustrated  in  R*  R,  Gaz.,  Feb. 
x3.  i8qi,  p.  no. 

Friction,  some  new  forms  o/^  from  a  new  French  work  on  steam  engines.  Several 
different  forms  given  with  cuts,  in  Mechanics,  New  York»  March  x885. 

Manomatik,  Gives  a  description  of  the  Manomatik  lever  momentum  brake 
which  is  operated  by  power  transmitted  from  the  drawheads  thi'ough  buffer 
springs.    Illlustrated.    R»  R,  Gaz,,  March  23, 1888. 

Paper  by  Mr.  James  Howard,  with  discussion,  at  meeting  of  New  York  R-  R. 
Club.  Giving  mechanical  principles  which  control  the  construction  of  main 
brakes,  with  special  reference  to  locomotive  brakes.  R*  R.  Gaz.,  Nov.  23,  and 
Mast.  Meek.,  December,  1888. 

Recent  Improvtmen is  in.  A  paper  by  H.  H.  Westinghouse,  read  before  the  Am. 
Ry.  Sup.  Assoc,  Oct.,  i8qo.  R.  R.  Gaz. t  Oct.  10,  i89o,  pp.  655-700.  Ry.  Rev., 
Oct.  II,  i89o,  pp.  607-9.    Ry.  Age,  Oct.  11, 1890,  p.  716-18. 

Suggestions  of  Radical  Changes  in  Automatic  Brakes,  especially  for  freight  trains. 
The  main  feature  oi  improvement  suggested  is  that  the  power  of  the  brake 
should  increase  with  the  load  in  the  car.  By  A.  K.  Mansfield.  R,  R.  6* 
Eng,  Jour.,  January,  1888. 

Tests  of.    See  Brake  Tests. 

ThernufDynamics  0/  the  Automatic  Vacuum  Brake.  A  paper  by  Leonard  Arch- 
butt,  F.  C.  S.,  and  R.  M.  Deeley,  M.  I.  M.  E.  Illustrated.  Lon.  Engineer. 
June  27,  x8<)o,  etseg.^  pp.  5o9-ii.  21-2. 

Vacuum  automatic-,  for  railroad  trains.  Fully  described  and  illustrated.  Iron; 
also  Sci,  Am.  Sup.,  Jan.  9, 1886. 

See  Car  Couplers,  Standard,  etc. 

Breakwaters.    See  Harbor  Improvement  Breakwater,    Jetties.    Lake  Currents. 

Brick  Industry,  About  New  York.  By  Calvin  Tomkins.  Gives  a  good  review  of 
the  condition  of  the  brick  industry  about  New  York.  Trans.  A.  S.  C.  E.  Ab- 
stracted in  Eng.  News,  June  xi.  1887* 

Brick-Making  in  England,  A  paper  by  Henry  Ward,  with  discussion,  giving 
methods  used  in  the  plastic,  semi-plastic,  and  semi-dry  processes,  by  hand  and 
machinery,  with  various  kinds  of  clays.  Cost,  strength,  etc..  given.  The 
whole  occupying  38  pp.,  with  many  cuts,  in  Trans.  Inst.  C.E.,  VoL  LXXXVI., 
p.  X. 

Brickmaking  Machinery.  A  paper  by  M.  Powis  Bale,  M.  Inst.  C.  E.,  giving  an 
account  ot  machinery  and  methods  used  in  brick  manufacture.  Sci.  Am.  Sup,, 
Feb.  8.  X890.  p.  XI  8sq. 
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Brick  Pavements.    See  Pavements. 

Brick  Walls,  Tke  Effiorescenct  on.  Its  causes  and  remedies  discussed  by  C.  J .  An- 
derson, before  111.  Assoc,  of  Architects.  Sanitary  News,  Dec.  12, 1885,  and  Am^ 
En£-,^  Dec.  24, 188S. 

Brick  Masonry. 

CrwAwri^  ^S/r^f^/A  tf/,  Experiments  on.  Abstracts  of  Papers,  1885.  Proc.,  Inst. 
C,'E,    Also  Iron  Aget  Nov.  26,  188 S. 

Experiments  on,  at  Akra.  Experiments  made  by  H.  Leonard,  M.  I.  C.  £.,  with 
brick  piers  having  different  forms  of  footings  to  test  the  strength  of  founda- 
tions for  heavy  buildings.    Ind,  Eh£..  Dec.  i5  and  22,  x8S8. 

Permtssibie  Stress  upon.  From  the  German.  Various  qualities  of  brick  and 
mortar.    Table  given.     Van  Nos,  Ensr.  Ma^,,  March,  1886. 

Vs.  Stone  Masonry,  A  Paper  by  Prof.  I.  O.  Baker,  entitled  •* A  Plea  for  Brick 
Masonry  in  Engineering,"  in  An.  Rep.  III.  Soc.  o/En^rs.  6*  Surveyors,  i889. 

Strength  of.  A  good  article,  containing  formulae  deduced  from  many  experi- 
ments.    Van  Nos.  Eng.  Mag.,  Vol.  VII,,  p.  42s. 

Working  loads  on,  as  determined  by  experiments  in  Berlin .  Abstracted  in  Proc. 
Inst.  C.  ^.,  Vol.  LXXIX.,  p.  376. 

Bricks  and  Brickwork.  By  Prof.  T.  R.  Smith.  Gives  a  good  historic  and  tech- 
nical review  of  the  subject.    Sci.  Am.  Swp.,  July  9. 1887. 

Lofwsof  Crushing  Strength  of.  By  Prof.  Ira  O.  Baker.  Experiments  made  to 
determine  effect  upon  the  apparent  strength  of  a  variation  in  the  size  of  piece 
tested.    Eng.  News.,  Feb.  2,  i889. 

Paving,  Experiments  on,  A  paper  by  J.  F.  Fisher  giving  the  results  of 
laboratory  experiments.  Selected  Paper s ^  C- E.  Club,  Univ.  of  III,,  1889-90, 
pp.  46-52. 

Record  of  some  tests  made  by  Mr.  E.Butts.  City  En  gr.,  Kansas  City,  on 
crushing  strength,  absorption  and  abrasion.  Results  plotted.  Eng.,  News, 
Apr.  II,  i89i:  p.  3^2.    E*tg.  Record,  May  2,  i89i,  p.  367. 

Paving  Bricks  and  Brick  Pavements.  A  valuable  paper  by  Chas.  P.  Chase.  C. 
E..  describing  the  manufacture  and  use  of  paving  bricks.  Illus.  7  tables. 
F.ng.  News,  July  19  and  26,  i89o,  pp.  $5.  ^frX 

Permeability  of.  Experiments  on.  A  paper  by  A.  W.  Hale,  Asst.  Engr.  New 
proton  Aqueduct,  giving  methods  of  testing  and  results.  Illus.  Eng. 
News,  Jan.  3, 10,  i89i. 

Slag  Brick  Manufacturers  in  Montana.     Description  and  illustration  of  simple 
apparatus.    By  Thos.  Egleston.    Sch.  Mines  Quart.,  Apr.    189c,  Vol-    XII., 
pp.  189-93.    Eng.  Record,  June  13,  i89i,  pp.  29-30.    Brief  notice  in  Eng,  News 
June  20,  1891,  p.  601. 

Tests  of,  for  Hoosac  Tunnel,  as  to  absorption  and  porosity.  Jour.  Assn.  Eng. 
Soc.,  Vol.  I.,  p.  143. 

For  Vosburg  Tunnel.    Tests  for  crushing  and  cross-breaking,  as  well  as  for 

absorption,  of  eleven  different  makes,  and  over  350  samples.     R.  R.  Gaz., 

Oct.  14. 1886. 
Resistance  to  a  Crushing  Force.    By  Geo.  S.  Greene,  Jr.    Gives  details  of  the 

crushing  of  six  bricks.    The  force  required  for  crushing  varied  from  1,734  lbs. 

to  3.362  lbs.  per  sq.  in.    Trans.  A.  S,  C,  E.,  Vol.  II ,  p.  186. 

Summary  of  Results  and  Conclusions  on  a  Series  of  Tests  on  brick  for  absorp- 
tion, compression  and  cross  breaking  strength;  effects  of  plaster  beds  and  of 
testing  lengthwise,  edgewise  and  flatwise.  The  most  valuable  generaliza- 
tions yet  given.  By  Prof.  I.  O.  Baker.  Clay  Worker,  (Indianapolis) 
March.  1889. 
Tabulated  results  of  tests  of  several  kinds  of  brick.  Eng,  News,  June 
21, 1890,  p*  i2$4> 
Sec  Fire  Brick, 
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Bridge  Accidents. 

By  G.  H.  Thomson,  before  the  Bath  meeting  of  the  British  Association .  Dis- 
cusses bridge  failures  and  their  causes,  and  details  of  experiments  made  on 
various  types  of  bridges.  R.  R,  Gax.,  Sept.  28.  1888.  Editorial  discussion. 
Ett£r.  <Sr*  Build.  Rec,  Dec.  1, 1883. 

Ashtaiula  Disaster.  A  careful  description  of  the  structure,  and  an  account  of 
I  the  probable  method  of  failure.  By  Charles  Macdonald.  Illustrated. 
Discussion.  Trans.  A.  S.  C.  E.,  Vol.  VI.,  i877,  p.  74-87.  Discussion  contin- 
ued on  pp.  iqS-222,  also  p.  231-334. 

Bussey.    See  Bridges,  Bussty, 

Fall  of  a  Suspension.  Gives  details  of  the  failure  of  the  suspension  over  the  Os- 
trawitza  at  Ostraw.    Illustrated.    San^  En£.,  Sept.  24,  i887. 

Fall  of  a  Bridge  Over  the  Big^  Otter  River.  An  illustrated  description  of  a 
bridge  that  gave  way  under  a  loaded  coal  train,  killing  seven  men.  Plan  and 
elevation  shown.  R.  R'  Gaz.,  April  8, 1887. 

Flat  Creek  Trestle.  Illustration  and  description  of  the  scene  of  this  disaster^ 
and  discussion  of  causes,  etc.    Eng".  News,  August  3i,  1889,  Vol.  XXII..  p.  i98. 

Forest  Hills  Disaster-  A  full  discussion  of  the  Forest  Hills  disaster  from  an  en- 
gineering point  of  view,  with  plan  and  elevation  of  the  truss  of  the  bridge  and 
view  of  the  wreck.  A  full-page  view  of  the  structure  before  it  fell.  Eng-.  News, 
March  19,  i887;  see  also  R.  R.  Gaz.t  March  18,  i887. 

Moenchenstein  Bridge  Disaster.  Full  account  of  this  disaster  with  illustrations 
of  various  details  of  the  bridge.  En £.  News,  Aug.  i..  i89i.  pp.  90-4*  R-  R- 
^a«..  July  i7,  iS9i,  pp.  496-9.    Brief  account,  iff«i^.  ^/<:^rrf,  July  25,  i89i,  p.  119. 

On  the  Means  0/  Averting.    Report  of  a  committee  of  the  Am.  Soc,  consisting 
of  James  B.  Eads,  C.  Shaler  Smith,  Thos.  C.  Clarke,  J.  W.  Adams,  A.  P.  Boi- 
ler, Chas.  Macdonald,  and  Theo.  G.  Ellis.    The  Committee  brought  in  four 
reports.     Trans.  A.  S.  C- E,,Vo\.  IV.,  (1875),  p.  122-135.     Discussion,  p.  208 
222.     Van  Nos.  Eng,  Mag.,  Vol.  XIII.  p.  305. 

Tay  Bridge  Disaster.    Many  articles  on  this  subject  in  Eng.  News,  ihSo,  «.  e.  : 
ES^Description  of  bridge,  Jan.  lo;  statement  of  main  facts,  Jan.  i7;  lengthy  discus- 
sion as  to  cause,  fcom  Lon.  Eng.    Illus.,  Jan.  24;  details  of  piers,  Jan.  31;  wind- 
resistant  surfaces,  Feb.  14.  21 :  illustrations  ot  the  wrecked  piers,  Feb.  28:  ab- 
Z  stract  from  report  of  Board  of  Inquiry.  July  31. 

Bridge  Designing,  and  Economy. 

American  vs.  English.  As  coming  from  Prof..  Kernot,  an  English  engineer  in 
Australia*  through  Prof.  Waddell,  an  American  engineer  in  Japan.  The  com- 
parison very  favorable  to  American  structures.    Eng.  News,  March  27, 1S86. 

Arching  Wooden  Howe  Trusses  to  increase  their  strength.  Yi^  Gustav  Linden- 
thai.  Illustrated.  Jour.  Assn.  Eng.  Soc,  Vol.  I.  p.  83. 

Braces.  By  P.  H.  Philbrick.  Gives  practical  formula:  for  angle  blocks  and 
braces  of  bridges.     Van  Nos.  Eng.  Mag.,  Vol.  XXIV.,  p.  377. 

BrazilianrBritish' American  Bridge.  Designed  by  an  English  engineer  after  an 
American  type.  Contains  several  peculiar  details,  Illustrated  description,  al- 
so editorial  discussion  of  the  design.    Eng.  News,  July  2$.  1S91.  pp.  79.  80,  83-4 

Details  of  Chicago,  Kansas  City  6*  Texas  R.  R.  Bridge.  The  connections  are 
designed  with  especial  care  in  reference  to  avoiding  difficult  shop  work,  com- 
manding a  minimum  pound  price.  Inset  showing  details.  Eng.  News,  Jan. 
24,  ig9i,  p.  87. 

Details  in  Ordinary  Iron.  By  J.  A.  L.  Waddell.  Illustrated,  your.  Assn.  Eng. 
Soc,  Vol  II.,  p.  39. 

Construction.  Discusses  the  proper  inclination  of  tie  and  strut.  Van  Nos.  Eng. 
Mag.,  Vol.  I.,  p.  233. 

EconomiccU  Height  of  Trusses  for  a  Given  Panel  Width.  By  John  Lundie. 
Jour.  Assn.  Eng.  Soc,  Vol.  VII.,  pp.  ioi-io3  (March,  1888). 
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Bridge  Designing  and  Economy,  continued. 

Ecmomy  of  Bridsre Building.     By  A.  D.  Ottewell.      Endeavors  to  s howl  that 
to  secure  tnie  economy  in  bridge  building,  beside  providing  for  future  increase 
in  rolling  load,  we  must  adopt  a  new  method  of  dimensioning.     /?.  R,   Gaz.^ 
March  25,  i885. 

Economy  in  Brid£in£!-  Rivers.  An  article  by  Alfred  D.  Ottewell,  in  which  he  de- 
duces a  formula  showing  the  number  of  spans  giving  great  economy  for  any 
case.    £n^.  News,  Dec.  i4,  i889,  Vol.  XXII. 

French  Pier  Masonry  and  Bridge  Detail.  Details  of  piers,  and  arch  decorations 
of  the  bridge  over  the  Rhone  at  Lyons.  From  Le  Genie  Civil.  En£.  News^ 
Sept.  5,  iU9i,  pp.  aao-i. 

General  Design  of  Iron  Brids^es  of  Very  Lar£e  Span  for  Railway  Traffi%, .  Paper 
by  T.  C.  Clarke  before  the  Inst  C.  E.  Treats  mainly  of  American  practice. 
Many  details  illustrated,  also  experiments  on  wrought  iron  columns.  Eng- 
News,  Jan.  i5,  Feb.  12, 18S1. 

Wrought  Iron  Girder  Work,     Paper  by  C.  G.  Smith  before  the  Liverpool  Engr. 
Soc..  describing  method  of  designing  and  discussing  many  features.    En£. 
News,  Sept.  29,  Oct.  6,  i877;  also  Nov.  i7,  Dec,  22,  i877. 

Lateral  Systems  for  iron  Hig'kw'rys.  By  J.  A.  L.  Waddell.  Illustrated.  7our. 
Assn,  Enjgr,  Soc.,  Vol.  III.,  p.  i7. 

Notes  on  the  most  economical  depth  of  straight  girders  and  trusses.  By  Emil 
Adler.     Van  Nos.  En£.  Mag.,  Vol.  XVI..  p.  42. 

Paper  by  H.  J.  Lewis  before  the  Eng.  Soc.  West.  Penn.,  discussing  briefly  the 
designingof  the  various  parts.  With  discussion.  Eng.  News,  Oct.  i7,  ih9it 
pp.  367-9. 

Pins,  By  Chas.  Bender.  A  valuable  paper.  Gives  a  mathematical  deduction 
of  the  proportions  of  pins-  Van  .Vos.  Eng.  Mag.,  Vol.  IX.,  p.  299.  A  criticism 
on  the  above  article  by  Prof.  De  Volson  Wood.  Vcm.  Nos,  Engr-  Mag.,  Vol. 
IX.,  p.  So4. 

Pins  and  Eye  Bars t  Proportion  of .  By  C.  F.  Siowell.  Discusses  the  present 
state  of  pin  calculation  and  gives  formula  for  computing  the  stress  m  the  side 
of  the  head  of  eye-bars.    Eng.  News,  March  3i,  1888. 

Pins,  Bendtngr  Moments  on,  by  Graphics.  By  Chas.  E.  Greene.  Illustrated,  pp. 
3.    The  Technic,  University  of  Michigan.  No.  2,  New  Series,  p.  36.    iS£9. 

Relative  Quantities  of  Material  in,  of  different  kinds  and  heights.  By  Charles 
E.  Emery.  Two  papers  and  discussion.  Plates.  TVans.  A.  S.  C.  £.,  Vol.  VI. 
pp.  234-49;  also  pp.  277-88,  and  Vol.  VII.,  p.  i92. 

Rivets  Bearings  Value  of.  A  series  of  three  graphical  diagrams  or  tables  giving 
bearing  value  of  rivets  or  pins  for  iS,ooo  lbs.  per  sq.  in.  and  12,000  lbs  sq.  in.  for 
diameters  from  }i  in.  to  6-ins.  and  thickness  of  plates  from  K  in.  to  iM  in.  See 
article  "Safe  Building."    Am.  Arch.   Feb.  22,  x89o,  p.  121, 

See  Bridge  Stresses,  Maximum,  etc.    Bridge  Members. 

Bridge  Details,    See  Bridge  Designing. 

Bridge  Erection. 

Appomattox,  High.  Illustrated  description  of  the  method  of  replacing  21  spans 
of  X 12  feet  each,  of  Fink  truss  by  Pratt  truss*  without  stopping  traffic.  Eng. 
News,  Oct.  22, 1887. 

At  Binghamion,  N.  Y.  An  account  of  the  manner  of  erecting  a 'plate-girder 
bridge  of  85-foot  span  without  interruption  of  the  street  traffic.  Eng.  ^  Build. 
Rec,  March  8,  1890,  Vol  XXI.,  p.  213. 

Erecting  the  St.  Paul  Hig-h  Bridge.  An  interesting  illustrated  description  of  the 
traveler  used  in  erecting  this  high  bridge.  En£.  &>  Build,  Rec,  Dec.  21,  1889, 
p.  38.    Eng,  6-  Build.  Rec,  Dec,  28,  i889,  p.  58. 

Erectioi^qf  a  Bridge  over  the  Danube.  By  W.  Howard  White.  Describes  the 
manner  in  which  four  spans  of  lattice  truss,  each  22S  feet  long,  were  built  upon 
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Bridge  Erection*  continued. 

shore  and  shoved  out  over  the  piers  into  their  proper  position.     Trans.  A .  S- 
C.  £.,  Vol.  II.,  p.  291. 

Erection  0/ Iron  Bridg'es.  Cleveland  &  Mahoning  Valley  Railway,  second  track. 
Paper  by  James  Ritchie,  Mem.  Civ.  Eng.  Club  of  Cleveland.  Read  May  i4, 
1889.    Jour.Assn,  En£,  5((7f..  June  i889.    Vol.  VIII.,  p.  339. 

Niag-ar a  Cantilever,  Traveler  used  on.  Illustrated  description.  En£.  A^eios, 
March  i,  i884,  pp.  98-9. 

Plant.  Details  of  the  traveler  used  for  erecting  columns  and  girders  of  the  Kings 
Country  Elevated  Railroad  are  given  in  iktn.  Eng.,  Jan.  4,  18S7. 

Traveler^  A  Viaduct  Erecting^.  Illustrated  description  of  traveler  designed  by 
the  King  Bridge  Co..  for  erecting  a  viaduct  mainly  of  plate  and  lattice  girders 
up  to  about  80  ft.  span.    Eng'^  &"  Build.  Rec,  Dec.  22,  x888. 

Temporary  Bridge  Support.  A  paper  read  by  M.  J.  Becker  before  the  Eng. 
Soc.  of  Western  Penn.,  May  23, 1890.  The  paper  describes  the  renewal  of  the 
Ohio  River  bridge  at  Steubenville.  Discussion,  /'riv.  of  the  Soc.  Reprinted 
with  illustrations  in  Eng.  News,  July  12,  i89o,  p.  32. 

Torkkam*  India.  Describes  the  method  employed  to  launch  three  short  spans 
of  riveted  girder  of  Torkham  bridge.  Illustrated.  Ind.  Eng.:  Oct.  i  1^87;  Eng. 
News,  Nov.  i9, 1887;  Lon.  Eng.^  Jan.  13, 1888. 

See  Bridges,  Cantilever,  Forth.    Hydraulic  Appliances. 

Bridge  Floors. 

Comparative  Weight  and  Cost.  Tables  showing  weight  and  cost  of  various 
types  ol  bridge  floors.    By  E.  Olander.    Mech.  World,  April  2, 1887. 

Concrete  Floors.  By  B.  K.  Field.  Describes  the  usual  forms  in  which  such 
bridges  are  built.    Report  Conn,  Assoc.  C-  E.,  1887,  p.  15. 

Design,  Strength  and  Cost.  By  Edmund  Olander,  before  the  Society  of  Engi- 
neers. Gives  a  comparison  ot  weight,  strength  and  cost  of  various  designs  of 
bridge  floors.    Four  plates.     Trans.  Soc.  Engrs.,  1888,  pp.  27-67. 

For  Railroad  Bridges .  By  W.  H.  White.  A  model  system  described  and  Illus- 
trated, having  rerailing  arrangement,  guard  rails,  etc .  Trans.  A.  S.  C.  E., 
Vol.  XII.,  {1883).  p.  45i. 

Of  Buckle  Plate.  Description  of  a  very  shallow  but  substantial  floor  used  on 
the  C.  M.  &  N.  R.  R.    Illustrated.    Ry.  Rev.,  Aug.  3o,  i?90,  pp.  508-9. 

0/  Old  Rails.  Description  of  viaduct  constructed  from  old  rails.  R.  R.^  Eng. 
Jour.,  October,  i8S9,  Vol.  LXIII.,  p.  452* 

Old  RailS'  lUustiated  description  of  the  use  of  old  rails  for  floors,  as  a  relief  to 
failing  arches  of  short  spans.  Used  on  Indian  railways.  R.  R.  Com.,  March 
30.  1891,  p.  155. 

0/  Old  Steel  Rails,  Economically  used  on  the  N.  Y.  C  &  H.  R.  R.  R.  R.  R. 
Gaz,,  Oct.  8, 1890,  pp.  6789. 

RailroculBed for  Bridge  Structures.  Abstract  of  a  paper  by  O.  C.  Woolson, 
before  the  Philadelphia  meeting  of  the  American  Society  of  Mechanical  Engi- 
neers describing  an  elastic  floor  system  which  has  been  tried  on  the  elevated' 
roadsof  New  York.  Illustrated.  Trans.  A.  S.  M.  E.,  Vol.  IX.,  (1888).  pp. 
276285:  R.  R.  Gas,,  Dec.  3d,  1887. 

Solidt  Editorial  discussions,  on.    R.  R*  Gaz.,  Oct.  31,  1890.  p.  746. 

Solid  Bridge  Floors  on  the  N.  Y.  Central  &  Hudson  River  R.  R.  Brief  illustra- 
ted article,  showing  method  of  treating  comparatively  small  openings,  giving 
an  unbroken  roadbed.    Eng.  News,  Nov.  16, 1889,  Vol.  XX II-,  p.  465. 

Solid  Bridge  Floor,  Oriskany  Bridge,  New  York  Central  &  Hudson  R.  R.  R. 
An  inset  plate  illustrating  an  excellent  example  of  the  solid  bridge  floor  sys* 
tem  as  applied  to  riveted  bridge  of  65  feet  span.  Eng.  News,  Dec.  7,  1889,  VoL 
XXII.,  p.  537. 
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Bridge  Floors,  continued. 

4 

Street  Bridges,  By  Carl  Ga/ler,  before  the  St.  Louis  Engineers'  Club.  Discus- 
ses the  different  kinds  of  floors  in  use  and  gives  cost  of  the  different  classes 
used  in  St.  Louis.  Jour,  Assn.  En£;  Soc.^  May.  1888:  En£,  &»  Build.  Bee, 
June  30, 1888. 

See  Brid£-est  Cantilever,  Forth,    Bridges ^  Arches,  Illinois  and  St.  Louis: 

Bridge  Guards. 

Guard  Rails  on  Bridges.  A  circular  issued  by  the  Massachusetts  Board  of  Rail- 
road Commissioners  to  all  of  the  railroads  in  that  state,  recommending  a  cer- 
tain form  of  guard  rail  on  bridges.  R.  R,  Gaz,^  Dec.  3o;  Enjr,  News,  Dec  31; 
Eng.  &*  Build.  Rec,  Dec.  3i. 

An  illustrated  description  of  the  Lattnur  Improved  Re^atlinf  Bridge  Safetjr- 
Guard-    En£.  News,  Feb.  12, 1887. 

Location  0/ on  Bridge  Structures.  A  discussion  of  the  necessary  requirements. 
By  Archibald  A-  Schenck.    Illustrated.    R.  R.  Gaz.,  Feb.  6,  i89i,  pp.  96-7. 

Plain  Tires  Letter  calling  attention  to  the  action  of  broad  plain  tires  on  guard 
rails,  and  editorial  comment  on  same.  Illustrated.  R.  R,  Gaz.,  Aug.  23, 
1889,  Vol.  XXL,  p.  549. 

Standard  Bridi^e  Guard  on  Savannah,  Florida  &*  Western  Ry.  Illustrated  de- 
scription of  a  good  form  of  rc-raillng  bridge  guard.  Plant  system.  R,  R. 
Gaz.,  Jan .  17.  i89),  p.  36.    Experiments  on.    Ibid. ,  Jan.  3i,  iS9o,  p.  69. 

Used  on  the  State  Railways  0/  Holland,  Illustrations  of  re-railing  device*  taken 
from  the  Or£an  des  Eisenbahnwesens .    Eng.  News,  March  7,  1891,  p.  221. 

See  Bridge  Floors. 

Bridge  History. 

American  Railroad  Bridges.  An  extensive  paper  treating  this  subject  his- 
torically and  in  detail  by  Mr.  Theodore  Cooper,  M,  Am.  Soc.  C.  E.  Fully 
illustrated  by  plates  and  diagrams.  Pp.  60;  plates,  27-  Trans.  A.  S^  C.  E., 
July,  i889.    Vol.  XXL,  p.  i. 

Complete  historical  treatment  of  the  development  of  bridge  building,  by  Joseph 
M.  Wilson,  retiring  President  of  Engineers'  Club  of  Philadelphia.  Proc,  Eng. 
Club,  Phila.,  Vol.  VII.  No.  2.  Feb.,  i889,  p.  65. 

Details  of  Whipple  Truss  built  in  1852.    Ene*  News,  April  7,  1883,  pp.  160-1. 

Development  of  the  Iron  Bridge.  Notes  by  Squire  Whipple,  "  the  father  of  Iron 
bridge  building  in  America,"  with  sketches.    R.  R.  Gaz.,  April  19,  i889. 

Evolution  of  thf  Modem  Bridge.  A  popular  article  by  Prof.  Charles  D.  Jameson, 
giving  the  various  steps  in  the  development  of  modern  bridges  of  various 
types.  Illustrated  by  numerous  diagrams.  Pop.  Sci.  Monthly,  Feb.  1890. 
pp.  461-481. 

Illustrated,  Historical  Description  of  all  Expired  Patents,  which  under  the  law  are 
novo  Public  Property.  By  F.  B.  Brock.  A  series  of  articles  of  historical  value. 
Eng.  News,  Oct.  28, 1882.  July  21,  1883. 

Review  of  Bridge  Building,  By  Prof.  W.  P.  Trowbridge.  Of  the  development  of 
bridge  construction,  with  notices  of  some  remarkable  historic  bridges.  Sci. 
Am,  Sup.,  March  17, 1887. 

Sketch  of  a  bridge  constructed  by  an  uneducated  Mexican  laborer  from  his  own 
design.     Trans.  A.  S.  C.  E.,  May,  1886.  also  Sci.  Am.  Sup.,  July  17, 1886. 

See  Bridges,  Cantilever,  History. 
Bridge,  Inspection. 

And  Maintenance.    A  discussion  at  the  Annual  Convention  of  the   American 
Society  of  Civil  Engineers  on  the  inspection  and  maintenance   of  railway 
structures.    The  discussion,  by  many  prominent  engineers,  covers  50  pages 
in  the  Trans,  A.S.C.E.,  Vol.  XVII.,  Dec,  1887. 
And  Inspectors .    By  S.  T  Wagner,  before  the  .Annual  Convention  of  the  Ameri- 
can Society  of  Ci»'il  Engineers.     Discusses  the  characteristics  and  work  of 
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Bridge  Inspection,  continued.  i 

bridge  inspectors  and  makes  suggestions  for  their  work.    Discussion.     Trans. 
A.  S,  C.  £.,  VoL  XVII.,  December,  18S7,  PP-  3i9-.^29. 

Complete  set  of  rules  for  inspection  of  bridges,  bj  Col.  H.  S  Haines,  General 
Manager  of  Plant  system.  These  rules  present  the  method  of  conducting 
inspections  in  a  concise  manner-    If.  R  Gax.,  May  a,  i89o,  Vol.  XXII.  p.  303* 

Iron  Brides  and  Viaducis.  Paper  by  B.  L.  Marsteller,  read  before  the  Engin- 
eers' Club  of  Kansas  City,  Feb.,  16,  i8S9,  with  discussion,  your.  Assn,  En£. 
^*pr.,  January,  i889. 

On  the  Erie  R.  R.  Gives  description  of  the  blank  employed  and  the.  general 
ordersfor  the  inspection  of  bridges.    R.  R.  Ga^r.,  July  a9, 1857. 

Orders  to  bridge  Inspectors  in  use  on  the  Buffalo,  Rochester  &  Pittsburgh  Rail- 
road.   Eng-.  Newsy  May  12, 1888. 

S<nm.  Points  on  Brid^-e  Inspection.  A  Paper  by  Henry  Goldmark.  read  before 
Engineers'  Club  of  Kansas  City.  Jour.  Assn.  Engr.  Soc,,  February,  1890, 
Vol.  IX.,  pp.  62-65. 

Bridge  Loads  and  "Weights. 

Dead  Loads  0/ Iron  Hiirhway .  By  J.  A.  L.  Waddell,  accompanied  by  an  ex- 
tended table,    your.  Assn.  Eng",  Soc.^  Vol.  II.,  p.  277. 

Comparative  weights  of  different  designs  and  for  different  loads.  Both  English 
and  American  practice  discussed.    R.  R.  Gaz.^  Dec.  3, 1886. 

Diairrams  for  Determining'  Weights,  used  on  Austrian  Railroads .  Curves  given 
for  various  types  of  bridges.    R.  R.  Gaz.,  July  17,  i885. 

Formulas  for  the  Weight  of.  By  A.  J.  DuBois.  Presents  a  series  of  rational 
formulas,  which  accommodate  any  specifications  and  design,  and  gives  accur- 
ately the  weight  of  iron  for  any  given  style.  Followed  by  38  pages  of  discussion 
by  prominent  bridge  engineers.     Trans.  A.  S.  C.  E.^  Vol.  XVI.,  p.  191,  et  seq. 

Formulas /or  the  weight  of  iron  and  steel  railway  bridges  under  standard  speci- 
fications. By  Geo.  H«  Pegram.  Five  classes  of  landing  discussed,  for  which 
constants  are  evaluated.  Results  tabulated.  Discussion  by  Whittemore, 
Wilson,  Hutton.  Hughes,  Cooper,  Macdonald,  DuBois,  Elliot  and  Burr. 
Trans.  A,  S.  C.  E.,  Vol.  XV.,  p.  85. 

Live  Loads  and  Weights .  Diagram  giving  total  weight  of  iron  for  single  spans 
for  various  rolling  loads,  and  spans  up  to  210  ft.,  with  accompanying  formula, 
and  formula  for  longer  spans.  The  dlagram^^  gives  also  the  equivalent  uni- 
form load  per  foot  for  chord  stresses.  Eng.  News,  Jan.  10,  1^91,  pp.  2S-9. 
Editorial  discussion  on  rolling  loads,  pp.  37-8. 

Weights  0/  Iron  Railroad.  A  series  of  curves  showing  weights  of  modern  iron 
bridges  for  various  types  of  locomotives,  mostly  taken  from  Pe gram's  Paper 
before  the  American  Society  of  Civil  Engineers.    R.  R.  Gaz.,  Sept.  17. 1886. 

See  Bridges,  Railroad.    Bridges,  Girders. 
Bridge  Members. 

Austrian  Tests  0/  Afild  Steel /or  Bridge  Building.    A  lengthy  report  of  a  com- 
mittee of  the  Austrian  Eng.  and  Arch.  Soc,  on  the  qualities  of  wrought  iron 
and  soft  steel,  and  their  relative  value  for  bridge  building.     The  report  con- 
tains the  results  of  many  tests,  several  being  on  full  size  girders.    These  latter 
are  briefly  described  and  illus.  in  R.  R.  Gaz.%  Nov.  27,  i89i,  pp.  834-5.    For  full 
report  see  the  Zeitschri/l  of  the  above  Society. 
Compression  Members. 
Full'sized  members  tested  to /ailure  at  Keystone  Bridge  Co. 's  Works.  Elspeclally 
valuable  as  showing  failure  of  columns  at  the  ends  due  to  cutting  away  the 
flanges  of  the  channels.     Illustrated,     your.  Assn.  Eng.  Scc.,Vo\.l.tVi.ll^' 
Y\x\\'S\^t6.  Phoenix  Columns  tested  to  failure  at  the  Watertown  Arsenal  by  the 
Government.    Full  account  of  the  tests,  with  discussion  by  many  engineers 
as  to  correct  formula.    Illustrated.    The  whole  filling  120  pp.  in  Trans.  A.  S. 
C.  E.,  Vol.  XI.,  (1882),  p.  I. 
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Bridge  Members,  Compression  Members,  continued- 

Strength  of.    By  J.  G.  Daio'on  before  the  annual  convention  of  the  Americaif 
Society  of  Civil  Engineers,  1^87.    Gives  the  results  of  the  testing  of  eight  full- 
size  compression  members  made  of  the  steel  used  in  the  B.  &  O.  bridge  over 
the  Susquehanna  River.    R»  R,  Gax„  Jan.  6. 18S8. 

Eye  Bars. 
Manufacture  0/  Eye  Bars  for  Pin  Connected  Structures.    A  valuable  paper  by 
William  Sellers,  describing  process  of  manufacture  at  E^ge  Moor  Bridge 
Works,  for  both  iron  and  steel  eye  bars.    Tables  of  dimensions  and  strength 
are  given.    Proc.  En£,  Club,  Phila.,  June,  x888.  Vol.  VI.,  pp.  330-6. 

Eye  Bars,  Manufacture  of.  Kloman*s  Improved  Process  and  Machinery  for. 
Illustrated  description.  The  ends  of  the  bar  are  left  thicker  than  the  body. 
From  Iron  A^,  Engr.  News,  May  17,  1879.  Also  paper  on  same,  by  C  Mac- 
donald  before  the  A.  I.  M.  E>,  discussing  also  the  various  methods  of  man- 
ufacture and  their  defects.  Gives  etchings  of  upset  bais.  En^,  News.  May 
24. 1879,  pp.  163-4. 

Proportions  of  Heads  astd  Pins .  By  C.  Shaler  Smith.  Determinations  from 
experiments.    Illustrated.    Trans.  A.  S*  C-  E.,  Vol.  VI.  (1877),  pp.  263-267. 

Stresses  in  Heads  of.    By  Wm.  H.  Burr.     An  elaborate  theoretical  investiga- 
tion, but  rather  too  highly  mathematical  to  prove  of  much  practical  value. 
Trans.  A.S.  C.E.,  Vol.  VI.,  (i877),  p.  127,  etse^.     Discussion,  Vol.  VII..  p. 
189. 

Steet  Eye-Bars.  Tensile  Streng'tA  of  Full-sized  Members,  tested  by  the  Water- 
town  machine,  for  the  Keystone  Bridge  Co.,  together  with  some  notes  on 
steel  in  construction.  By  Gus.  C.  Henning.  Trans.  A.  S.  C,E.,  Vol.  IV., 
p.  410. 

Wroug^ht  Iron  and SteeU    Paper  by  Carl  Gayler*  read  before  the  Engineers 
Club  of  St.  Louis,  Jan.  16,  iM9.     Jour.  Assn.  En£.  Soc,  April.  i8£9. 

Floor-beam,  Test  of  a.  By  A.  P.  Boiler,  before  the  American  Society  of  Civil 
Engineers.  Gives  details  of  the  testing  of  a  full-sized  wrought-iron  double 
track  floor  beam.  Three  plates.  Discussion.  Trans.  A»  S.  C.  E.,Vo\. 
XVIII.,  May,  1J88,  pp.  ii9-i3o:  Lon.  Engineer,  April  27. 1888;  Sci,  Am.  Sup., 
June  2, 1888. 

Pine  Stringers  and  Floor-Beams  for  Bridges.   A  paper  by  Onward  Bates,  giving 
tables  of  tests  on  the  strength  of  pine  timber,  also  drawings  of  standard  pile  and 
trestle  bridges.  C.  M.  &  St.  P.  Ry.      Trans.  A.  S.  C.  E.,  Vol.  XXIIL.  1890, 
paper  No.  455,  pp.  261-76. 

Tests  of.  ByJ.D.  Steel.  Gives  results  obtained  by  testing  full-sized  bridge 
members.    Discussed.     Trans.  A.  S.  C.  E.,  Vol.  II.,  p.  223. 

See  Columns^  Experiments.  ^  Bridge  Designing. 

Bridge  Piers.* 

Barrel  Pier.  Detailed  drawing  and  description  of.  Used  by  the  C.  B.  &  Q.  R. 
R.  in  renewing  pile  piers  and  wooden  bridges.    R.  R.  Gas.,  Feb.  ix,  i887. 

Backwater  from.    See  Backwater. 

Construction  of  Pier  4  of  the  Kansas  City.  Gives  details  of  the  method  employed 
and  the  obstacles  met  with .      Van  Nos.  Eng'.  Mag.,  Vol.  III.,  p.  40*  • 

Concrete  Piers,  Red  River.  By  C  D.  Purdon.  Gives  details  of  the  construc- 
tion of  concrete  piers  for  the  St.  Louis  &  San  Francisco  R.  R.  bridge  ever  Red 
River,  Texas.    Eng.  News,  June  2, 18S8. 

Notes  on  River  Crossings  and  Piers.  Papers  by  M.  Otagawa>  Tokio,  Japan. 
Discusses  the  subject  very  thoroughly,  taking  especially  the  considerations  of 
dimensions  of  waterway,  eflfect  of  obstructions  to  discharge,  height  of  eddy 
caused  by  piers,  form  and  thickness  of  piers,  and  gives  some  examples  from 
Japanese  practice.    R.  R.  &»  Eng.  Jour.,  Nov.  and  Dec.  1888,  and  Jan.,  i889. 

As  obstructions  to  River  Discharge.       Paper  by  Q.  A.  Gilmore  describing  a 
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Bridge  Piers,  continued. 

special  case  and  investisating  this  subject.    Abstract  with  discussion  by  J.  W. 
Adams.    En£»  News,  June  xo,  1882,  pp.  190-3. 

Piers  0/ the  Souletcvre  Viaduct,  France.  A  common  parabola  with  horizontal 
axis  was  taken  as  the  generating  curve  of  each  face.  An  illustrated  descrip- 
tion abstracted  from  Le  Genie  Civil.    Enf.  News,  June  28,  i89o.  p .  606. 

Repairing  a  Bridge  Pier  s  Foundation .  Apaper  by  Conway  B.  Hunt,  descrio- 
ing  the  repairing  of  a  pier  ot  the  Aqueduct  Bridge  over  the  Potomac  River. 
Concrete  was  deposited  in  bags.  Proc.  E.nf.  Club  Phila.,  Dec.,  i889,  Vol. 
VII.,  pp.  2jt2-4i.    Abstracted  in  En^.  Rec,  Dec.  27, 1890,  pp.  60-1. 

Repairing  0/  the"  Pont'Neu/t*  Paris.  Part  of  one  pier  of  this  arch  bridge  was 
replaced,  and  other  pier  foundations  repaired.  Described  by  M.  Guiard. 
Three  folding  plates.    Annales  des  P.  &*  C  June,  i89i,  pp.  if8S-96. 

Repairing  under  Water,  An  article  by  M.  Rossignol.  translated  from  Les 
Annales  des  Fonts  et  Chaussees.  Illustrated.  R,  R.  Ensr.  7our,^  Sept..*iS9o,  pp. 
393-5 

Stability  of.  Investigation  of  stability  of  masonry  piers.  From  Lon,  En£.,  Eng-n 
News,  Feb.  14, 1880.  pp.  59-60. 

Underpinning-.  By  A.  P.  Boiler.  Describes  methods  used  for  supporting  feet 
of  iron  piers  while  masonry  was  renewed.  Illustrated.  Trans.  A.  S-  C.  E., 
Vol.  XI.  C1882),  p.  130. 

See  Bridges. 

Bridge  Pins.    See  Bridge  Designing. 

Bridge  'Rc\\^t%,  Strength  of  Soltd  Metallic  to  Resist  Crushing.  By  J.  B.  Johnson. 
A  new  formula  for  computing  the  strength,  with  demonstration.  Jour,  Assn. 
Eng.  Soc,  Vol.  IV.,  p.  110. 

Bridge  Shops.  See  Bridge  Works, 

Bridge  Specifications. 

German  Specifications  for  Iron  Construction  in  Bridges  and  Buildings.  Gives 
specifications  adopted  by  the  German  Architects  and  Engineering  Societies 
in  co-operation  with  the  German  Society  of  Engineers  and  the  Society  of  Ger- 
man Iron  Manufacturers,  1886.    Eng.  News,  Aug.  6.  1887. 

General  Specijications  for  Highway  Bridges .  By  J.  A.  L.  Waddell,  of  Kansas 
City,  Mo.  In  addition  to  general  specifications  and  specifications  for  iron  by 
bridge  companies,  there  are  articles  given  on  Highway  Bridge  failures,  Bridge 
Lettings,  How  Bridges  are,  and  how  they  should  be,  built,  etc.  Gen' I  Spec, 
for  Highway  Bridges,  J.  A.  L.  Waddell,  Kansas  City,  June,  i889. 

Iron  Bridges,  By  I.  O.  Baker.  Gives  specifications  relating  to  ultimate 
strength,  elongation  and  fractured  area.  Rpt.  III.  Soc-  Engrs.  6^  Surv,  1888, 
pp.  55-57. 

Iron  Bridges.  By  Joseph  M.  Wilson,  with  a  discussion  by  Messrs.  Cooper, 
Wright,  Bouscaren.  Burr,  Robinson,  Vose,  Davis,  Swain.  Moulton,  Boiler, 
Merriman,  Dagron,  Sellers,  Thatcher,  Pegram,  Schneider  and  Clarke,  the 
whole  covering  over  100  pages.  This  is  the  latest,  fullest  and  best  source  of  in- 
formation on  the  subject  in  print.  Trans.  A.  S.  C.  E.,  June,  i8i6.  Vol.  XV.  p. 
389.  See  also  Dimensions  of  Iron  Structures  by  Prof.  Krohn.  abstracted  in 
/>r^^. /«j/.C. -ff..  Vol.  LXXXIV.,  p.  461.  By  J.  A.  L.  Waddell.  A  criticism 
en  the  specification  of  Mr.  Joseph  M.  Wilson.  Also  advocates  the  use  of 
general  specifications  for  ordinary  cases  and  special  specifications  of  extraordi- 
nary cases.  7r««j. /f.  .9.  C^.,  Vol.  XVI.,  p  33.  By  J.  M.  Wilson.  A  reply 
to  the  above  article.     Trans.  A.  S.  C  E.,  Vol.  XVI..  p.  38. 

Iron  bridges  in  use  on  Erie  Railroad.     Van  Nos.  Eng.  Mag..    Vol.  IX.,  p.  372. 

Railway.  Apaper  by  Edwin  Thatcher  before  the  Engrs.  Soc.  of  West  Penn. 
Treats  of  the  general  specification  of  the  Keystone  Bridge  Company.  Am. 
Fng..  .April  20,  1887. 


BRIDGE  SPECIFICATIONS— BRIDGE  STRESSES.  41 

Bridge  Specifications,  continued. 

St.  Lawrence  Bridge  near  Montreal.  Total  length.  4K  miles.  Published  in  full 
in  the  Ett£,  News,  Oct.  10.  1885. 

Summary  of  the  regulations  drawn  up  by  the  Saxony  Association  of  Engineers 

and  Arch'ts,  relating  to  the  construction  of  iron  bridges.      Von  Nos.   Ett^. 

Ma£r„  Nov.,  1884. 
Youfhio£heny  Bridge,  McKeesporU  Pa.     Complete  specifications.    En£,  News. 

Feb.  18.  x8:i2,  pp.  53-sS.  Feb.  2S.  pp.  59.60. 
Bridge  Stresses. 

By  Wm.  H.  Booth,  M.  Am.  Soc.  C.  E.     Trans,  A.  S.  C.  -£.,  April,    i88q,  Vol, 

XX.,  p.  137. 
By  Wm.  Cain.    Gives  notes  on  decomposition  of  resultant  on  a  cross  section. 

strength  of  long  i)osts  and  safe  strains  for  different  members  of  a  bridge.     Van 

Nos.  En^.  Magr.,  Vol.  XVIL,  p.  459. 

AndDtfttction.  Applieatum  of  the  Principle  of  Virtual  Velocities  to  the  Deter- 
mination of  the  Defection  and  Stresses  of  Frames,  A  paper  by  Prof.  George  F. 
Swain,  of  Mass.  Inst,  of  Technology,  Boston,  your.  Prank,  fnst.,  Feb.,  1883, 
Vol.  CXV.,  p.  102,  et  seg. 

And  Deflection,  Defection  of  Framed  Structures  and  Distribution  of  Stresses 
over  Redundant  Members*  By  Prof.  J.  B.  Johnson,  7our,  Assn.  Eng.  Soc., 
May.  iSqo,  pp.  242-253. 

Arch,  Calculation  of  Strains  in.  By  Charles  Ffeifer.  Treats  of  the  resistances 
of  abutments  and  deflections  of  arch  produced  by  movable  loads.  Van  Nos. 
Eng.  Afag;^  Vol.  XIV.,  p.  481. 

Arches,  Maximum  Strains  in.  By  E.  A.  Werner.  Van  Nos-  Eng.  Mag ,  Oct., 
1884. 

Arch  Truss.  A  valuable  paper  by  Mr.  F.  Gilman,  giving  formulas  and  tables  of 
strains  for  trusses  where  the  upper  chord  is  any  curve.  Eng,  News,  Aug.  16, 
1890,  pp.  i42-3. 

Computations.  Two  communications  of  value  by  Bridge  Engineers  Geo.  H. 
Pegi am  and  J.  P.  Snow,  and  also  an  editorial  on  more  simple  methods  of 
computing  stresses  in  bridge  members.  Both  favor  a  uniform  load  with  a  sin- 
gle concentrated  excess.  Examples  given.  Illustrated.  R.  R.  Cat.,  Dec. 
10.  i885. 

Experiments  upon  an  Iron  Bridge  of  "i^l  Metres  Span.  Paper  by  M.  Cuenot. 
The  bridge,  a  riveted  Warren  girder,  was  subjected  to  various  loadings,  both 
stationary  and  moving,  and  the  resulting  stresses  obtained  by  measurement  of 
elongations  and  compressions  of  the  various  members.  The  stresses  due  to  a 
moving  load  were  about  23  per  cent,  greater  than  those  due  to  the  same  sta- 
tionary load.    Annates  des  P.  6*  C,  July,  1891,  pp.  5-36. 

Girder  Bracing,  Stresses  on.  By  A.  C.  Elliot.  Treats  of  the  maximum  stresses 
in  the  bracing  of  large  railway  girders.     Lon.  Eng..  July  i,  1887. 

Graphical  Evolution  of  Stress  in  Lattice  Girders,  By  Wm.  Robertson.  Gives  a 
comparison  between  the  values  of  the  stresses  in  the  flanges  of  various  forms  of 
latticing  as  determined  by  their  numerical  evblution  and  the  ordinate  to  the 
parabolic  curves  of  moments,  and  deduces  rules  for  graphical  solution.  I^n. 
^^1;^.,  March  16,1888. 

Graphical  method  for  the  determination  of  strains  in  bridge  trusses  with  parallel 
chords.    ByC.  H.  TuUon.     Van  Nos.  Eng.  Mag.,Wo\.XWU.,^  ^li^. 

Graphical  Method  of  Calculating  Bridge  Stresses  for  Concentrated  Loading.  A 
paper  by  Ward  Baldwin,  giving  a  convenient  method  of  finding  maximum 
bending  moments  and  shears,  from  a  graphical  diagram  for  any  span,  length 
and  loading.    Eng.  News,  Sept.  28,  i889.  Vol-  XXII..  p.  295. 

Graphical  Method  of  Obtaining  Stresses  in  Lattice.  By  Wm.  Robertson*  Gives 
a  new  graphical  method  of  computing  strains  in  lattice  bridges.  Lon.  Engi- 
neer, Dec.  3o,  1^87.    Sci.  Am.  Sup.,  March  24  18*8. 
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Bridge  Stresses,  continued. 

Higkmayy  Computation  of  Strains  in.  By  C.  M.  Brown.  A  paper  showins: 
county  commissioners  and  surveyors  how  to  compute  strains  in  hlghA^'ay 
bridge  structures.    Rft»  Ohio  Soc.  Surv,  ^  Engrs.,  x888,  pp.  i9s-203. 

Maximum  Stresses.  By  Wm.  Cain.  Investigates  the  maximum  strains  that 
can  occur  from  live  loads:  also  treats  of  the  most  economical  height  of  trusses. 
Van  Nos,  En^r-  Ma£.,  Vol.  XIX.,  p.  7i  and  43;  also  Van  Nos.  Set.  Series,  No. 

38. 
Maximum.    A  method  for  determining  the  maximum  bending  and  shearing 

stresses  in  girders  or  trusses.    Diagrams.    A  paper  by  H.  £.  Vautelet.  Trans. 

Can,  Soc.  C.  E.,  Vol.  III.,  pt.  II.,  1890,  pp«247'S6-    Discussion  on  ditto,  pp. 

257-71. 
Maximum.    A  new   graphical  construction  for  determining  the   maximum 

stresses  in  the  web  of  a  bridge  truss.    Van  Nos.  Eng.  Mag.^  Vol.  XIX.,  p.  538. 

New  Graphical  Solution  of  the  Problem^r^What  Position  of  Concentrated  Loads 
will  cause  the  Greatest  Stress  in  any  given  part  of  a  Truss  or  Girder.  A  valu- 
able paper  by  Henry  T.  Eddy,  Ph.D.  Folding  plate  and  26  figures.  Trans. 
A.  S.  C.  E„  May,  i89o,  No.  437.  PP.  359-358. 

Portal  Bracing'  Paper  by  Prof.  Wm.  Cain,  Charleston,  S.  C.  Gives  a  satisfac* 
tory  discussion  of  the  method  in  ordinary  use  in  bridge  offices  of  computing 
stresses  in  portal  bracing.     Eng,  A^ews,  July  i3,  i889,  Vol.  XXII.,  p.  26. 

Post  jyuss.  An  article  by  C.  H.  Tutton,  comparing  results  and  showing  the 
discrepancies  in  the  computation  by  difterent  methods  of  the  Post  truss.  Van 
Nos.  Eng.  Mag..  Vol.  XVIII.,  p.  3o3. 

Rail  Joints,  Experimental  Effects  of,  on  Bridge  Strains.  Gives  results  of  the 
studies  of  M.  Considier,  a  Chief  Eng.  of  the  French  Department  of  Roads  and 
Bridges.    R.  R.  Gaz..  Jan.  28, 1887. 

Slide  Moment  Diagramfor  Computing  By  J.  E.  Greiner,  before  the  Engineers' 
Society  of  Western  Pennsylvania.  Gives  a  description  of  a  slide 
moment  diagram,  which  has  been  in  use  in  the  Baltimore  &  Ohio  office  for 
three  years,  and  is  considered  the  best  method  of  finding  shears  and  moments 
in  bridges.    Abstracted  in  Eng.  News,  April  14. 1888. 

TaJfles for  finding  Stresses  in  Par allel-Chord  Bridges  t  Uniformly  Loaded^  Having 
Verticals  and  Equal  Panels.  Fourteen  tables  of  factors  computed  tor  uniform 
loads  and  for  one  or  two  excesses.  By  Prof.  H.  A.  Hitchcock-  Eng.  Nexvs, 
May  23, 1891.  pp.  503-4.  with  supplement. 

Trestles.  The  Stresses  in.  By  Ch.  F.  Stowell.  Determined  analytically  and 
graphically  in  Eng.  Era»  March  x8.  x886. 

Whipple  Truss.  Method  of  Calculating  the  Stresses  in^for  a  concentrated  Load- 
ing.  A  valuable  paper  by  Ward  Bald%vin.  The  method  is  partly  graphical 
and  partly  analytical.     Eng.  News,  Aug.  30, 1890,  pp.  iSo-i. 

See  Columns.  Bridges^  Cantilever,  Theory.  Bridges,  Arches,  Trussed,  Bridge 
Designing,    Graphics. 

Bridge  Tests.    St^  Bridge  Members. 

Bridge  Trusses. 

A  New  Truss.  By  Geo.  H.  Pegram.  Proposes  a  new  form  of  truss.  Gives 
formulas  and  applies  them  to  a  through  span  of  355  ft.,  etc.  Valuable,  Eng. 
News,  Dec.  10, 1S87. 

Burr.    See  Bridges,  Highways. 

Missouri  Pacific  Railway  Bridges .  Inset  showing  details  of  a  100  ft. ,  150  ft.,  and 
a  300  ft.  span  bridge  with  trusses  of  the  Pegram  type.  Eng.  News,  Feb.  i4, 
i89i. 

Plan  proposed  by  J .   Freeman  Clark  for  a  truss  bridge  for  very  long  spans. 

your.  Assn.  Eng.  Soc,,  Dec.  1886. 
See  Bridges,  Bridge  Stresses,  Bridge  Designing.    Bridges,  Howe. 
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Bridge  Vibrations. 

Sukkur  Bridg'e  Oscillation.  Some  interesting  and  somewhat  remarlcable  facts 
concerning  observed  oscillation.    Ry,  Rev.,  February  22.  xSgoi  p.  112. 

VibraHoH  of  Brid£es.  By  S.  W.  Robinson.  Presents  facts  and  figures  obtained 
by  the  application  of  an  indicator  to  railway  bridges  to  investigate  the  cumu- 
lative vibration.  Describes  the  indicator  and  its  application  and  mentions 
some  of  the  conclusions  toward  which  the  fig  ures  point.  Trans.  A.  S .  C.  E.^ 
Vol.  XVI., p.  42. 

Vibration  0/  Bridg'es  Under  Passing  Trains.  Gives  six  diagrams  taken  from 
the  same  bridge,  showing  vertical  and  lateral  vibrations.  Abstracted  from  ad- 
vance sheets.    Repoit  of  R.  R.  Com.  of  Ohio.    R,  R.  Gaz.,  June  25.  i!86. 

See  Bridi^e  Stresses  %  Rail  yoints.  Bridge  Stresses^  Experiments,  Cranes ^ 
Traveling; 

Bridge  Weights.    See  Bridgt  Loads. 

Bridge  Works. 

Neu)  Shop  of  the  Edge  Moor  Bridge  VVorhs.  A  complete  and  fully  illustrated  de- 
scription.   Eng.  (Sr»  Build.  Rec.^  April  i9,  ifgo,  Vol.  XXL,  p.  312. 

The  Plant  of  the  Berlin  Iron  Bridge  Co.  at  East  Berlin,  Conn.  Description  with 
view  of  the  new  shop.  Eng,  News,  Oct.  3,  1891.  pp.  3i6-i8.  R.  R.  Gaz.,  Oct.  2, 
1891,  p.  6^7. 

Bridges,  Accidents.    See  Bridge  Accidents. 

Alexandria  Bridge,  Punjab  Northern  State  Railway.  Sixty-four  spans,  142  fl. 
c.  to  c.  upon  brick  piers.  Detailed  description  by  Henry  Lambert  before  the 
Inst.  <Z,  E.    Reprint,  Eng.  News,  Oct.  31,  Nov.  7, 1S7S. 

Arches.    See  Bridges,  Arches  below. 

Avon^  Design  and  Construction  of .  By  R.  F.  Uniacke.  One  Folding  plate. 
Trans.  Can.  Soc.  C  E.  Vol.  IIL,  Pt.  IL,  1890,  pp.  272-280.  Discussion  on  ditto, 
pp.  281-6. 

Battersea.  Detailed  drawings  of  the  new  bridge  to  be  erected  over  the  Thames 
from  designs  of  Sir  Joseph  Bazalgette.  .Lon.  Engineer,  July  9  and  16, 1886. 

Battersea  Cast  Iron  Bridge.  This  work,  designed  by  Sir  Joseph  Bazalgette,  M. 
L  C.  E.,  is  briefly  described;  a  double-page  supplement  shows  the  elevation, 
plan  and  some  details.    Lon.  Engineer,  July  2S,  i^93,  p.  6S. 

Belaja  Bridge^  Samara-Ufa  Railway,  Russia.  Double  plate,  showing  details  of 
the  truss,  and  other  illustrations  of  this  interesting  work.  Lon.  Eng.*  July  11, 
i89o,  pp.  40-1.  Description  and  additional  illustrations  ibid,  July  25.  pp.  9o-i , 
95,  9S.    Brief  notice  in  Ry.  Rev.,  Aug.  9, 1890,  p.  463. 

Big  Warrior  River.  Gives  a  brief  description  of  a  3oo-foot  through  span  over 
the  Big  Warrior  River,  near  Cordova,  Ala.,  with  full  detailed  drawings.  R.  R. 
Ga*.,  Jime  i9,  1888:  Set.  Am.  Sup'.,  July  21, 188S. 

Bismarck,  Traveler,  for  Erecting  400  //.  span  of.  Illustrated  description, 
with  bill  of  particulars.    Eng.  «Sr»  Build,  Rec,  Nov.  3,  I8^8. 

Blair  Crossing.  Gives  full  description,  >^ith  plates  showing  details,  of  the  bridge 
over  the  Missouri  River  at  Blair,  Neb.  Plates  reproduced  from  the  Chief 
Engineer's  report.    Lon.  Eng.,  Sept.  2,  i8§7. 

Blaauw  Krantz.  A  third  paper,  with  many  illustrations,  showing  it  in  process  of 
ejection.    Details  and  strain  sheet.    Lon.  Engineer^  April  17*  i885. 

Boylston  Street  Bridge,  Boston.  A  valuable  article,  giving  complete  dimensions 
strain  sheets,  details,  method  of  erection,  etc.  Illustrated.  Eng*  6'  Build 
Rec,  June  8,  x88q,  et  seg. 

Brooklyn.    See  Bridges,  Suspension. 

Bussey,  Design  and  Strains  of.  A  communication  by  H.  S«  Prichard,  showing 
strains  in  the  Bussey  Bridge.    Eng.  News.,  April  2, 1887. 

Cairo.    By  S.  F.  Balcom.    Gives  brief  description  of  the  Cairo  bridge,  and 
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describes  some  of  the  details  of  construction  and  progress  of  the  work.    Rep. 
III.  Soc.  Eft^rs.  &»  Surv..  1888.  p.  75  84:  and  R.  R.  Gas.,  June  1. 1888. 

Fast  Erecting  on,  Si8  //.  6  in.  Channel  span  erected  in  four  days.  With 
illustrations,  showing  daily  progress.    R.  R.  Ga».,  Jan.  11,  i889. 

Substructure  of  the .  A  valuable  paper  by  Mr.  Edward  H.  Connor  Thirteen 
tables  of  quantities  and  tests^  Six  plates.  The  paper  concludes  with  the 
specifications.  Jour.  Assn,  En£.  Soc,  June,  i89o,  pp.  v^Z(i%  Abstract  En^. 
News,  Feb.  7.  1891,  pp.  122-4. 

Cantilever,    See  Bruises,  Cantilever,  below. 

Cast  Iron,    See  Brieves,  Arches,  Belfast.    Brid£^es,  Batter  sea. 

Channel  Bridg'e  of  Messrs  Schneider  and  Herseut.  Proposed.  Brief  illustrated 
description.  Eng.  News.^  Nov.  2,  i889,  Vol.  XXII.,  p.  423:  Set.  Am.  Sup., 
Nov.  2.  i889.  Vol.  XXVIII.,  p.,  532. 

Channel  Bridg-e.  Preliminary  Designs  for.  A  paper  of  some  length,  by  Messrs. 
Schneider  &  Co.  and  H.  Herseut.  giving  general  description  of  the  bridge, 
plans  for  foundations  and  methods  of  constructing  them.  etc.  Illustrated. 
Lon.  Ettg.,  Sept.  27.  i8Sg,  etseg.;  Iron  (London),  Oct.  18.  i889,  et  seg 

Chittravati  Bridge.  A  paper  by  E.  W.  Stoney.  giving  an  account  of  the  con- 
struction of  thjs  large  bridge,  including  the  sinking  of  eighteen  cylinder-piers. 
2  plates.  Proc.  Inst.  C.  E.,  Vol.  CIII.,  189I1  pp.  135-150  Discussion  and 
correspondence,  pp.  1^1-200. 

Chittravati  Bridge.  Madras  Ry.  An  article  by  Edward  W.  Stoney,  describing 
briefly  the  construction  of  this  bridge  and  giving  in  detail  an  exhibit  of  results 
of  final  test  of  same,  including  a  plate  of  deflection  diagrams.  Ind.  Eng,, 
April  5, 1890,  p.  276. 

Cincinnati  and  Covington  Elevated  Railway.     Transfer  and  Bridge  Company.    • 
River  Spans  of.     Description,  specifications  and  tables  of  tests.    8  folding 
plates.    Paper  by  Wm.  H.  Burr.    Trans.  A.  S.  C.  E.,  Vol.  XXIII.,  i89o.  Paper 
No.  446,  pp.  47-94. 

City.    See  Bridges,  Selection,  etc. 

Conestoga  Replacing  the.  Gives  method  employed  to  shift  the  old  bridge  on  to 
the  temporary  trestles.  Cuts  show  details  of  trestle  pier.  Eng.  Nnvs,  Oci  xt, 
i8S7. 

Creeping  of  Bridge  Spans  on  the  Louisville  Bridge,  aver  the  Ohio  River.      By  M 
J.  Becker,  Chief  Engineer  P..  C.  &  St.  L.  R.  R.    Fully  illustrated.    Ends  sim- 
ilarly supported,  not  on  rollers,  with  movements  not  more  than  may  be  at- 
tributed to  changes  in  temperature.    Eng.  News.  March  28,  1885.  1 

Deflection.    See  Bridge  Stress  and  Defection.  \ 

Designing  of.    S^^  Bridge  Designing. 

Detroit  River,  Proposed.  Plan  and  elevation  of  the  proposed  Winter  bridge  across 
the  Detroit  River,  at  Detroit.    Eng.  News.  March   5, 1887. 

Developement  of.    See  Bridge  History.  | 

Draw.    See  Bridges.    Draw  belo^v. 

Duffer  in.    Construction  of  the  Dufferin  Bridge  over  the  Ganges,  at  Benares       An  , 

interesting  paper  by  F.  T.  G.  Walton,  C.  L  E.     Proc.  Inst.    C.  E.,  Vol.   CI.,  j 

i89o.    Paper  No.  2598,  pp.  i3-24.    Two  folding  plates.  i 

Duluth.  Project  for  a  Combined  Railway  and  Highway  Steel  Bridge  over  the 
ship  canal.  Duluth,  Minn.  By  Alfred  P.  Boiler.  C.  E.  An.  Report  of  the 
Board  of  Public  Works,  Duluth^for  the  year  ending  Feb.  28,  tSqo,  pp.  97-io4. 

Economy  in.    See  Bridges,  l^ng  Span. 

Over  the  Elbe  at  Hamburg  and  at  Harburg.  Built  1869-72.  Spans  of  about  32$ 
feet  offish-belly"  form,  built  of  wrought  iron;  the  upper  chord  consists  in  it- 
self of  two  chords  and  panel  bracing,  as  does  likewise  the  lowei  chord,  and  the 
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two  are  connected  by  vertical  suspension  rods  only,  these  suspension  rods 
holding  up  the  track  construction.  The  constructive  analysis  of  the  bridge 
makes  it  an  arched  bridge,  with  parallel  chords  and  panel  bracing,  supported 
on  towers  erected  on  the  piers,  the  height  of  the  towers  equal  to  the  deflection 
of  the  stiffened  suspension  bridge  structure  (above  spoken  of  as  the  lower 
chord  of  the  "fish-belly"  bridge),  and  whose  sole  office  is  to  neutrul  ze  the  thrust 
of  the  arch.  The  bridge  platform,  or  track  construction,  is  tangent  to  this 
double  lower  chord,  and  is  supported  from  the  arch  by  suspension  members. 
A  comparison  of  the  weight  of  this  bridge  with  others  of  like  span  and  strain  on 
the  materials  of  construction,  shows  it  to  be  a  favorable  form  of  bridge-truss,  as 
far  as  own  weights  are  concerned.     Zeitschrift  /.  Bawwtsen.,     1883,  PP-  7^-i78. 

Erection  of.    See  Brid^te  Erection . 

Failures,    See  Brid^re  Accidents. 

Fall  Rtver,  Description  of  the  building  of  the  cast  iron  cylinder  piers.  By  £. 
N.  VVinslow.    Ensr,  News,  April  9, 1881,  pp.  146-7. 

Floors  of.    See  Bridge  Floors. 

Foot.  River  Ouse,  Bedjord,  Eng'.  Gives  plan,  elevation  and  cross-section  of  a 
foot-bridge  of  ico  ft.  span,  practically  \iithout  abutment.     Sci.  Am,  Sup-^  Sept. 

0,  iSoo  • 

Fort  Madison  By  W.  W.  Curtis.  Gives  a  good  description  of  location  and 
construction  of  Chicago,  Sante  Fe  &  California  railroad  bridge  across  the  Mis- 
sissippi River  at  Fort  Madison,  la.,  with  cuts  showing  details  of  caisson  and 
piers.    Eng.  Aews,  June  2  and  9,  i88d.    See  also  Sci,  Am.  Sup-,  Aug.  31,  i^89. 

Forth.    See  Bridges,  Cantilever, 

Girders.    See  Bridges  Girders  below. 

Guard  Gates.    Description  0/  Guard  gates  at  Point  street  bridge  at  Providence,  R. 

1.  Paper  by  Wm.  D.  Bullock,  M.  Am.  Soc  C.  £.,  giving  description  and  com- 
plete illustrations  of  gates  and  operating  machinery.  Trans.  A.  S.  C,  E,t 
Feb.,  i889,Vol.XX..p.78. 

Guard  Rails  on.    See  Bridge  Guards 

Namttbal.  Gives  description  of  the  combined  highway  and  railroad  bridge 
across  the  Mississippi  River  at  Hannibal,  Mo.  Van  A'os.  Eng,  Mag.^  Vol.  V., 
p.  3o6. 

Nawkesbury,  Australia,  Drawings  of  the  fourteen  competitive  designs,  three 
American,  ten  English  and  one  French,  with  the  corresponding  bids.  All 
the  American  bids  .being  far  below  the  others,  the  reward  was  made  to  the 
Union  Bridge  Co.  Lon.  Eng.,  Eng,  A'ewst  May  8, 1886:  R.  R,  Gat.,  April  3o, 
xV86;  also  Ry.  Rev.,  May.  8, 1886.  Small  map  and  elevationrshowing  depth  of 
foundation  and  details  of  caissons  given.  These  to  be  sunk  to  a  depth  of  18S 
feet  below  high  water.  Proposed  method  described.  Eng.  Nrws,  Feb.  i3, 
1886.  Method  to  be  employed  in  sinking  piers  to  the  depth  of  185  feet.  Ry.  Rev,^ 
May  15,  1&6. 

A  two-page  plate  showing  general  design  and  details.  Lon.  Eng.*  Feb.  25, 
1887. 

A  descrip  tion  of  the  above  bridge,  with  plates  shoviing  strain  sheet,  method  of 
loading  and  various  details.    Lon .  Eng.,  April  8-22, 1887. 

Hawkesbury,  New  South  Wales.    Illustrations  and  description  of  the  method  of 
erecting  on  pontoons  and  floating  to  place.    R.  R,    Gat.,  Aug.  10,  1888;  In- 
dian Engineer,  July  28,  1888;  Sci.  Am,  Sup.,  Aug.  11,  z888:  Lon.  Eng.^  Sept.  7, 
ih8^. 

Motions,  Observed  in.  An  article  by  W.  Ewald,  Hamburg,  advancing  the  idea 
that  the  material  immediately  surrounding  the  piers  and  underneath  them  is 
mud  which  would  present  but  slight  resistance  to  lateral  motion.  Lon.  Eng,, 
Feb.  6.  i89i.    Reprinted  in  Eng,  News^  March  14, 1891.  pp.  247-8. 
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Highway.    See  Bridg'esy  Highway ^  below. 

History  of.    See  Bridge  History. 

Howe  Trusses. 
Mountain  Creeks  on  the  Can.  Pac,  Ry.      A   wooden  Howe    truss  on   timber 
piers  140  feet  high.     Total  length.  1,071  feet.     Sustains  a  xo-degree  curve 
on  a  loo-foot  grade.    Illustrated.    Eng.  News.,  Sept.  26,  1885. 

Oregon  Pacific  Ry.  An  article  giving  short  description  and  details  as  well  as 
complete  strain  sheets  of  Howe  Truss  Bridges  on  above  road  for  spans  of  3o 
to  150 feet.    Eng.  News,  April  a6,  i89o.  Vol.  XXIII..  p.  402. 

Willamette  River,  Oregon,  Gives  elevation,  cross  section  and  details  of  a 
timber  Howe  truss  across  the  WiUameite  River,  Oregon.  It  has  two  spans 
175  feet  long,  and  a  draw  span  a6o  feet  in  length.  Lon.  Eng.,  Jan.  6,  1888  ; 
Sci.  Am,  Sup.,  March  17, 1^87. 

See  Bridge  Designings  Arching,  etc,    Howe  Truss. 

Icicuy  River,  Bratil.  Total  length,  3,953  feet,  60  spans  of  78  feet,  and  4  spans  of 
230  feet.    Two-page  plate  showing  details.    Lon.  ^a;^. ,  Feb.  14,  1887* 

Inspection  of.    See  Bridge  Inspection, 

Keokuk  and  Hamilton.  Statement  of  the  public  test  of  the  bridge  over  the  Miss- 
issippi River  at  Keokuk,  la.     Van  Nos.  Eng,  Mag,,  Vol.  V.,  p.  374. 

List  of.    See  Bridges,  Long  Span, 

See  Bridge  Loadst  Locomotive  Wheel  Weights, 

Long  Span,  Discussion  of.  By  Gustav  Lindenthal.  Gives  a  discussion  of  can- 
tilever, general  features  of  arch  bridge  and  suspended  arches.  Eng,  News, 
March  3. 1888. 

Long  Span.  The  economic  conditions  of  long-span  bridges,  with  special  reference 
to  the  proposed  North  -River  Bridge  at  New  York  City.  Address  before  Am. 
Assn.  for  the  Advancement  of  Science  (No.  i)  at  Toronto  meeting,  by  Gustav 
Lindenthal,  C.  E.    Eng.  News,  Nov.  9,  i889.  Vol.  XXII..  p.  436. 

Long  Span  Bridges.  A  list  of  long  span,  400  feet  or  over,  bridges  in  the  world. 
The  name,  locality,  purpose  and  number  of  spans  are  given.  R.  R.  Gaz., 
May  2, 1890.  Vol.  XXII..  p.  302. 

Louisville  and  New  Albany.  A  short  description  by  the  engineers.  T.  C.  Clarke 
and  Chas.  Macdbnald.  Read  before  the  British  Assn.  for  the  Adv.  Science, 
1886.    With  full  page  illustration.     Eng,  News,  Nov.  27,  i88t). 

Manhattcm. 
Description    of    the      elevated      railroad     bridge     over      Harlem     River, 
New  York,  with  cuts  bhowing  details.    Set.  Am.  Sup.,  May  i4, 1887. 

Caisson  for  Pier  II  of.    Good  description  01  a  caisson  io4.8  ft.  long,  54.4  ft.  wide 
and  13.3  high,  recently  placed  in  position.    Eng.  News,,  May  28.  i887. 

Mannheim,  Gives  brief  illustrated  description  of  five  competitive  designs  for 
a  bridge  at  Mannheim.    Lon.  Eng.,  Dec.  16,  1887. 

Memphis.  Abstract  of  specifications  for  superstructure,  progress,  profile  of 
pier  sinking  for  Feb,  7.  i89o.  and  other  information.  R.  R.  Gaz.,  Feb.  ai, 
iS9o.  pp.  122-128. 

Memphis  Bridge  Erection.  A  series  of  illustrated  articles  describing  this  work. 
Eng.  Record,  July  2S,  1891,  pp.  120-2,  etse^.  Statement  of  progress,  R.  R. 
Gaz.,  June  26,  i89i.  p.  442. 

Mississippi  River .  Extract  from  the  report  to  the  Secretary  of  War  by  the 
Boaid  of  U.  S.  Engineers  on  the  bridging  of  the  Mississippi  River  at  St. 
Louis,  Mo.  They  report  against  a  low  bridge  below  the  mouth  of  the  Mis- 
soun  River  and  emphasize  the  difference  of  the  Mississippi  above  and  below 
the  mouth  of  the  Missouri.    San.  Eng.,  April  22,  8887. 

Missouri  River.    A  diagram  giving  number  and  length  of  spans,  elevation  of 
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lowest  point  of  superstructures,  standard  low  and  standard  high  water  eleva- 
tions, is  given  in  Report  of  Missouri  River  Commissioners,  1889.  or  Appendix 
W.  W.  0/  Report  of  Chief  Engineers,  im. 

Mononirahela  River  at  Pittsburir,  Rebuilding^  of  the,  A  suspension  bridge  re- 
placed by  Pauli  trusses.  The  work  described  by  G.  Lindenthal,  engineer  of 
the  bridge.  Illustrated.  Trans,  A.  S,  C.  E^VcA.'^W.,  p.  353  Eng.  News, 
May  34.  31  >  1884. 

New  Orleans,  Proposed.  Description  with  map  showing  location.  R.  R.  Gas., 
July  II,  1890,  pp.  489-9o. 

New  Orleans  Bridge  Projects.  A  review  of  the  project  proposed  by  Mr.  T.  C. 
Clarke,  for  a  high  level  bridge  over  the  Mississippi  River  at  New  Orleans.  R. 
R.  Gaz.,  May  16,  i^,  p.  336. 

Newer  Bruges  in  Switzerland.  By  O.  Riese.  Interesting  description,  with  de- 
tailed drawings.    Zeitschr,/,  Bauwesen,  i886>  p.  214-328,  352^7. 

Ohio  Connecting  at  Pittsburgh*    Double  inset  with  description.    The  method 
of  erection  proposed  by  C  L  Strobel,  C.  £.,  is  also  described.    R.  R.  Gaz., 
June  20.  iS9o,  pp.  4*^1  • 
Details  of  Top  and  Chord  Floor  Beams.    Eng.  Rec,  Jan.  3, 1^1,  pp.  76-7. 

Erection  of.  No.  CVI.,  of  a  series  of  articles  on  Erection  Plant.  Eng.  <S-  Build. 
Rec,  Dec.  i3.  iS9o,  p.  25.  Description  with  detail  drawings,  ibid.,  Dec.  20, 
i89o,  pp.  41,  et  seg. 

Floating  the  Channel-Span,  An  article  giving  details  of  this  engineering  feat. 
Inset  plate.  Eng.  6-  Build  Rec.^  Sept.  13,  i89o,  pp.  226-30.  R.  R.  Gaz.,  Aug. 
22, 1890.  pp.  579-5S6,  Sept.  12,  1890,  p.  631.  Eng.  News,  Sept.  20,  27,  iS9o,  pp. 
253-276. 

Ottawa,  River.  Canada.  General  description  of  the  Chaudiere  bridge  and  ac- 
count of  its  erection.    Eng.  News,  June  11, 1881,  pp.  235-8. 

Pato.  By  M.  T.  Seyrig.  Interesting  account  of  this  great  bridge,  iSo  m.  in  span; 
with  plates.    Mem*  de  la  Soc  des  Ing.  Civils,  January,  1886:  i«p.  38-/9. 

Pegram.    %^^  Bridge  Trusses. 

Pile  and  Trestle,    See  Bridge  Members.    Bridges,  Trestle, 

Pontoon  Railway  BridSgeACTOSS  the  Miss.  Riv.  at  Prairie  ^u  Chien.  Description, 
with  plates  and  discussion.    Trans.  A.  S.  C  E.,  Vol.  XIII.,  p.  67. 

Pony  Lattice,  W.  S.  R.  R.  Gives  plan,  elevation  and  cross  section,  with  dimen  - 
sions  of  a  pony  lattice  bridge  truss  built  at  Normanskill,  N.  Y.,  on  the  West 
Shore  Railroad.  Span,  86ft.;  clear  width,  i4 ft.;  height,  10  It.,  and  weight.  50 
tons.    R.  R.  Gaz.,  Sept.  21. 188S. 

Preservation  of  Iron,  By  £.  Paschen.  Gives  a  scheme  for  periodic  inspection. 
Van.  Nos,  Eng.  Mag.,  Nov.  ,1884. 

Quindaro.  Caissons  and  Cribs  for.  Very  complete  drawings,  /v/^".  News, 
April  4.  1891.  p.  321.    (With  inset.) 

Railroad.    See  Briages,  Railroad  below. 

Ravi  Bridge,  Punjab  Northern  State  Railway.  Thirty  three  qo  ft.  spans  sup- 
ported on  brick  piers.  Foundations  were  of  brick  cylinders.  Description  by 
R.  T.  Mallet  before  the  Inst.  C  E.  Reprint.  Eng.  News.Oci.  24.  1878,  pp. 
338-9. 

Rope.    See  Bridges,  Suspetision, 

St.  Charles.  A  history  of  the  enterprise  and  notes  on  the  construction  of  the 
bridge.     Van.  Nos.  Eng.  Mag.,  Vol.  V.,  p.  186k. 

Si'  Louis  Merchants  Bridge. 
Description,  details,  and  general  specifications.    Lon.  Eng.,  June  S.1891,  pp. 
686-7,  et  seg. 
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Bridges,  Si.  Louis  Merthants\  continued. 

An  illustrated  description  of  this  bridge,  including  approaches  and  proposed 
terminals     Ensr-  News,  Dec.  21,  i889,  Vol.  XXII.,  p.  578. 

ScailtSU.  Marit, 
A  description  of  the  bridge  building  over  the  present  ship  canal  and  river  at 
Sault  Ste.  Marie.    R.  R.  Gaz.y  July  15, 1887. 

View  of  this  structure  with  extract  from  a  paper  by  G.  H.  Massey.  published 
in  Proc.  Can.  Soc.  E.    En^r.  News.  Oct.  18,  i89o.  p.  334. 

Schuy kill  River t  on  the  B.  &  O.  R.  R.  A  series  of  articles  describing  the  bridge 
and  its  foundations.  By  Col.  Wm.  M.  Patton,  Engr.  in  Charge.  Eng:  News, 
Feb.  6, 1886,  etseg. 

Selection  and  Maintenance  of.  By  D.  W.  Mead.  Gives  hints  relating  to  the 
selection  and  maintenance  of  bridges  for  cities.  Rep.  III.  Soc  En£rs.  6-  Svrvn, 
1888,  pp.  65-«8. 

Sibley,  An  account  of  the  construction  of  this  bridge,  including  general  plan, 
foundation,  and  superstructure,  with  tables.  By  O.  Chanute.  John  F.  Wal- 
lace and  W.  H.  Briethaupt.  M.  Am.  Soc.  C.  E.  Pp.  33:  plates,  i4.  TVans.  A- 
S-  C.  E.,  Sept.,  1889.    Vol.  XXI..  p.  97. 

Sin  Ho^  China*  Brief  description,  vinth  elevations,  cross  section  and  half  plans 
showing  bracing  of  the  Sin  Ho  bridge.    Lon.  Engineer,  Dec.  9.  i887. 

Sioux  City  Bridge.  Description  condensed  from  a  report  by  George  S.  Morison, 
Chief  Eng.    Illustrated.     R.  R.  6*  Eng,  7<ntr.^  May,  i89x,  pp.  2x9-22. 

Skew. 
Boy  Is  ton   Street   Bridge,   Boston,    Mass.         Illustrated    description    of   the 
inteiesting  skew  bridge,  with  photo  engravings  showing  process  of  erection. 
Rep,  City  Engineer  oi  Boston,  Mass.,  1888,  p.  i9. 

Centred  Avenue,  at  Newark,  N.  J,  By  A.  P.  Boiler.  Describes  a  novelty  in 
bridge  engineering.  The  bridge  ^crosses  the  Morris  Canal  at  a  very  sharp 
angle,  and  is  also  intersected  by  two  streets.  Trans.  A.  S.  C.  E.,  Vol.  II.. 
p.  379. 

On  the  Illinois  Central  Railway.  Description  and  illustrations  of  a  skew  span 
crossing  an  82-foot  canal  at  an  angle  of  22^  20',  four  tracks;  two  independent 
spans  of  two  tracks  each.    Ry.  Rev.,  Jan.  x8.  i89o.  p.  32. 

South  St.,  Phila.  failure  of.  Brief  description  of  method  of  building  founda- 
tions, piles,  etc.    Eng,  News,  Feb.  28. 1878,  p.  67. 

Specification  /or.    See  Bridge  Specifications. 

Stresses  in.    See  Bridge  Stresses . 

Suspension.    Sec  Bridges,  Suspension  below. 

Susquehanna  River  Bridge  at  Harrisburgt  Pa.  Brief  description  with  illustra- 
tion of  coiTer  dam  and  diagram  showing  the  system  of  triangulation  used  for 
locadng  the  piers.    R.  R.  Gaz.,  Feb.  i3. 1891,  pp.  108-9. 

Swing.    See  Bridges,  Draw. 

Toy  at  Cuputta  Ferry.  Brief  description,  with  illustrations  of  a  few  details  of 
construction,  both  trusses  and  caissons,  showing  present  tendency  of  English 
practice.    Lon.  Eng.,  Sept.  i3,  i889,  Vol.  XLVIIL,  p.  3o6. 

Tay. 
By  Wm.  Ingliss,  before  the  Institution  of  Civil  Engineers.      Gives  details 
of  the  construction  and  difficulties  overcome  of  the  Tay  viaduct.  5rr.  Am. 
Sup.,  June  x6,  x888:  R.  R.  Gaz.,  June  29, 1S88. 

Condensed  description  of  the  new  Tay  bridge.  Eng>  News^  Aug.  6,  x887;  also 
see  Sci.  Am.  Sup,,  July  16.  1887.  Paper  by  F.  F.  S.  Kelsey,  R.  R.  Gas,,  Sept- 
a,  1887. 

Erection  0/ the  Superstructure  0/ the  Tay.    By  A.  S.  Biggart.     Interesting  ac- 


BRIDGES.  49 

Bridges,  continued. 

count  of  the  methods  used  and  full  details  of  the  operations.     Set.  Am.  Sup., 
Feb.  12, 1887- 
Report  of  Mr.  Henry  Law  to  the  Commissioners  for  the  Casualty.      Van  Nos. 

En£.  MoiT.,  Vol.  XXIII.,  p.  67. 
Two  papers  with  discussion  and  plates  by  the  engineers  of  the  bridge*    Proc. 
Inst,  C.  E„  Vol.  XCIV.,  pp.  87-132. 

Tay.    See  Viaduct' 

Temperature  Movements.    See  Bridj^s^  Cantilever^  Forth. 

Thames,  New  Railway  Bridsre  on  the  Thames  at  Black/riars.  A  descriptive 
paper  by  G.  E.  W.  Cruttwell.  Folding  plate.  Proc.  Inst.  C-  E„Vo\.  CL, 
x89o.  Paper  No.  34oi,pp.  25-37-  Discussion  on  railway  bridges,  ibid»  pp.  3^-5Q: 
correspondence,  pp.  S9^3. 

7r<i«^<rr  ^rwSf^,  Harsimus  Cove,  Jersey  City,  N.  J.     Paper  by  J.  A.  Bensel 
Jr.,  Am.  Soc.  C.  E.,  pp.  2.     A  brief  description  of  a  somewhat  novel  counter- 
balanced bridge  for  transferring  cars  from  the  shore  to  a  floating  vessel.   lUus. 
Trans,  A,  S,  C,  E.,  December,  1888,  Vol.  XIX.,  p.  309.     Well  illustrated  de- 
scription. En£^,  News^  Jan.  18,  i89o,  p.  67. 

Traveling.  A  brief  illustrated  description  of  a  traveling  bridge  or  rolling  ferry, 
between  St.  Malo  and  St.  Sevran.  in  north  France.  Docks  of  masonry  are  built 
out  from  either  side  into  the  harbor  leaving  a  waterway  of  303  ft.  ;  they  are  35 
ft.  high,  tide  being  33  ft.  The  bottom  is  bare  at  low  tide.  The  truck  runs  on 
two  rails  placed  on  the  bottom  and  will  carry  about  los  passengers.  San* 
En£.,  April  23.  1887. 

Trestle.    See  Bridges,  Trestles  below. 

Van  Buren^  Ark, 
Construction     of    the     Bridge     aver     the     Arkansas    River    at    Van     Bw 
ren,  Ark.     Monograph  by  Mr.  C.  D.  Purdon,  M*  Am.  Soc.  C.  E.      Illus- 
trated, pp.  43,  plates  20.     Trans.  A.  S.  C.  E.,  May.  i889,  Vol.  XX..  p.  151. 

Locating  the  Piers  of  the  Van  Bur  en.  Ark,,  Bridge.  St.  Louis  &  San  Francisco 
Ry.  Abstracted  from  a  paper  by  C.  D.  Purdon  before  Am.  Soc.  C.  £.  in  Eng, 
6*  Build,  Rec,  Jan.  11,  i89o.  Vol.  XXI.,  p.  86. 

Piers  of'  Descriptions  and  dimensions  of  caissons,  piers,  etc.,  with  experi- 
ments on  cement,  mortar,  etc.  Illustrated.  Eng.  ^ Build.  Rec,  Feb.  8, 1890, 
Vol.  XXI.,  p.  149. 

Vibration  of    See  Bridge  Vibration. 

Victoria  Tubular.  History  and  description.  Eng.  News,  July  12.  1879,  p.  221. 
From  Lon.  Eng. 

Walnut  St,  Bridge  at  Chattanooga,  Tenn.  A  5-span  iron  and  steel  bridge  over 
the  Tennessee  river.  Description  with  folding  inset  showing  elevation,  design 
of  masonry,  strain  sheets  and  details  of  superstructure.  Eng,  News,  May  16, 
i89i,  pp-  462-3. 

Weights  of.    See  Bridge  Loads. 

Winner  Bridge  at  Kansas  City,  MO' 
Descriptive  article  with  a  very  valuable*inset  plate  giving  the  strain  diagram 
and  ordering  sheet  as  actually  used  for  one  of  the  2^3^eet  spans  of  the 
Winner  Bridge,  by  Mr.  Frank  D.  Moore,  C  £.  the  Chief  Engineer.  Eng, 
News,  March  i5, 1890,  Vol.  XXIII.,  p.  249. 
A  description  of  the  bridge  with  illustrations.  A  folding  inset  shows  the  strain 
diagram  and  ordering  sheet  for  one  of  the  428  ft.  trusses.  Eng.  News,  July 
19.  x89o,  pp.  5X-2. 

Wenigunga  River,  Bengal-Nagpur  Ry.,  India.  Illustrated.  Showing  a  novel 
method  of  erection.    Ind.  Eng.,  April  6,  1889. 

Bridges.    See  Viaducts. 
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Bridges,  Arches. 

Belfast.    New  Lo£ran  Cast  Iron  Bridge.    Illustrated  description  of  this  hand- 
some arch  bridge.    Lon  Engineer,  Aug.  22  and  29,  i89o. 

Ben  Rhydding,  Eng,  Gives  brief  description  with  two-page  plate  of  detailed 
drawings,  of  two  lattice  arches,  with  suspended  roadway,  over  the  River 
Wharf e  near  Ben  Rhydding,  Yorkshire.    Lon,  Engineer,  May  25, 1888. 

Brunswick,  Eng.  Gives  two-paged  plate  showing  elevation  and  details  of  a 
hinged-arch  foot  bridge,  spans  79  feet,  over  the  River  Oker  at  Brunswick , 
England.    Lon.  Eng,,  Aug.  17.  iSiS. 

Sew  Girders  (three-hinged  Arches)  which  do  not  change  the  Signs  of  the  Moments^ 
the  Load  Running  over  the  Bow,  A  theoretical  investigation,  by  £.  W. 
Welker.    Eng,  News,  Oct.  2,  1880,  p.  33i. 

Cedar  Avenue  Bridge— Baltimore,  Md,  A  braced  arch  of  150  ft.  span.  General 
view  and  page  of  details.    R.  R.  Gas„  Sept.  18,  i89i,  pp.  649-51 . 

Clermont.  la.  Three-hinged  Iron  Highway  Trussed  Arch,  of  200  feet  span.  Illus. 
your,  Assn.  Eng.  Soc.,  Vol.  IIL.  p.  24.  Lon.  Eng,,  Aug.  12.  i887« 

Driving  Park  Avenue  Bridge,  Rochester,  N.  Y.  A  three-hinged  iron  arch  of 
428  ft.  span.  Full  description  with  detail  drawings.  Eng.  Record,  July  18, 1891. 
etseff.    Brief  description,  R,  R,  Com..  July  17,  1891,  pp*  492-3. 

Gruenenthal,    See  Canals,  Ship,  North  Baltic. 

Harlem  River.  Designs  for  the  proposed,  at  One  Hundred  and  Eighty-first 
street,  which  were  awarded  the  first  and  second  prizes.  Eng.  News,  also  Sci, 
Am.,  March  6, 1886.  The  accepted  design,  as  modified  from  those  presented. 
Cut  given  in  Eng,  Newst  April  10,  x886.  Detailed  drawings  and  specifica- 
tions for  the  new  Harlem  River  bridge;  also,  mustncted  description  of  the 
design  for  the  Harlem  River  bridge  submitted  by  Messrs.  Vaux  and  Rad- 
ford. Eng,  News,  July  3i,  1886.  Designs  submitted  for,  Eng.  News,  Dec.  27, 
iS9o,  p.  564. 

Plan  and  elevation  showing  the  arrangement  of  the  plan  and  the  condition  of 
the  work  just  before  the  last  segments  of  span  No.  2  were  closed.  Eng.  6* 
Build.  Rec,  Jan.  21,  x888.  False  Works,  skewback  segment  and  hinges  are 
shown  in  Eng,  News,  Feb.  4,  1888. 

A  series  of  articles  describing  the  erection  of  the  Harlem  River  bridge,  with 
details  of  contractors'  plant,  staging,  etc.  Eng.  &»  Build..  Rec.  July  14,  et 
seg,,  1888. 

Sinking  the  Foundation  for  the  Harlem  River  Bridge  at  i8ist.  street,  New  York 
City.  Description  of  caisson,  and  method  of  sinking  in  a  bed  of  part  earth 
and  part  rock,  with  an  account  of  the  comparative  advantages  of  dynamite 
and  rackarock  for  blasting  under  such  conditions.    Sci,,  Am,,  April  16,  1887* 

Javroz  Bridge  in  Freiburg,  Stoitzerland.  Short  description,  with  illustrations, 
of  this  iron  arch  of  285  feet  span,  without  hinges.  Deutsche  Bauzeitung,  18SS, 
p.  546-548. 

Illinois  and  St.  Louis. 

By  Theo.  Cooper.  Gives  notes  on  the  mode  of  setting  and  adjusting  the 
skew  backs  on  the  insertion  of  the  centre  tube  of  the  different  spans,  and 
the  tests  of  the  completed  bridge.  Trans.  A,  5.  C.  E„  Vol.  HL  (1874), 
pp.  2^9-254. 

Reconstruction  of  the  Floor  of.  By  N.  W.  Eayrs.  Gives  details,  with  draw- 
ings, of  the  plan  adopted  in  the  reconstruction  of  the  railroad  floor  of  the  St. 
Louis  bridge.    R.  R.  Gaz„  Aug.  31, 1S88. 

Minneapolis  Steel  Arch  Bridge.  Brief  and  well  illustrated  description  of  main 
features  of  this  structure.    Eng,  6*  Build,  Rec,  May  10.  i89o,  p.  358. 

Pademo,  Italy.  Gives  brief  description,  with  elevation  and  cross  section,  of  a 
bridge  to  be  built  over  the  River  Adda,  at  Pademo,  Italy.  Length  of  main 
arch,  492 It.;  rise,  i23 ft.:  lattice  truss  spans,  io9  ft.;  total  length,  997  ft.  R.  R. 
G.Tz.,  Sept.  14, 18S8. 
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Bridges,  Arches,  continued. 

Putney'  Brief  description  of  the  bridge  over  the  Thames  River  at  Putney,  with 
double-page  drawing  of  the  entire  structure  and  detailed  drawing  of  the  cent- 
tring,  etc.    Lon.  En£;  July  23, 1886. 

Raising  a  Masonry  Bridge  in  Ft.ance.  Account  of  the  raising  of  an  existing  arch 
by  cutting  through  at  the  springing  line  and  lifting  by  screws.  From  An- 
nates (Us  P,  &*  C.    En£'  News,  Oct.  3, 1878,  pp.  3iS-i6. 

Ravine,  LowesiofU  Description,  with  elevation  and  details,  of  a  wrought-iron 
arched  bridge.  The  arch  ribs  are  made  of  K-inch  web  plate  and  angle  iron. 
Lon.  Engineer,  Sept.  a,  i^iVj, 

Stone  Bridge,  St.  Anthony's  Falls  {.Miss.  Rtver).  Description,  lllus.  R.  R.  Gaz., 
Nov.  a3,  i883,  p.  772. 

Tower  Bridge  across  the  Thames,  London.  Cuts  and  description  of  design 
offered.  A  trussed  arch,  with  crown •  150  feet  above  high  water,  supporting 
low  rail  and  wagon  bridges,  with  lifting  draws.    Lon.  Eng.,  May  8,  i885. 

Trussed  Arches,  hinged  at  crown  and  springing,  maximum  sttains  in.  By  Em- 
merich A.  Werner.  Graphically  and  analytically  treated.  Van  Nos.  Eng.  Mag. 
Vol.  XXXI.,  p.  320  (Oct..  1884). 

Upright  Arched.  By  J.  B.  Eads.  Endeavors  to  show  that  upright  atched 
bridges  can  be  more  economically  constructed  than  is  possible  by  any  other 
method.     Trans.  A.  S,  C  E„  Vol.  III.,  1874,  PP- 195-«38. 

See  Arches,    Bridge  Stresses. 
Bridges,  Cantilever,  Forth. 

Erection  of.  A  full  page  illustration  and  brief  description  of  the  erecfion  of 
the  cantilever  pier  superstructure.  Lon.  Engineer,  Feb.  4, 18S7,  also  see  R. 
R,  Gat.,  Marph  11, 1887. 

Erection  of.  By  A.  S.  Biggart.  A  paper  before  the  British  Association,  treat- 
ing of  the  problems  that  occurred  during  the  erection  of  the  Forth  bridge 
and  methods  of  overcoming  them.  Illustrated.  Lon.  Engineer,  Nov.  2$.  1887. 
ScL  Am.  Sup,,  Dec.  3i,  1887. 

South  Pier.  A  full-page  illustration  showing  the  erection  of  the  south  pier  of 
the  Forth  bridge.  Eng.  News,  April  2, 1887. 

Erection  0/ Superstructure.  By  A.  S.  Biggart,  before  the  Scotland  Institution 
of  Engineers  and  Shipbuilders.  Describes  briefly  the  principal  features  of 
the  erection  of  the  superstructure  of  the  Forth  bridge.  R.  R.  Gas.,  May  18, 
1888. 

Fife  Cantilever  Pier .  A  two-page  plate  of  the  Fife  cantilever  pier  of  the 
Forth  bridge,  showing  all  of  the  main  tubes  and  connections,  including  junc- 
tion girders  completed  to  the  full  height  of  362  fe^'t,  the  north  cantilever  car- 
ried out  170  feet,  the  first  struts  and  braces  to  a  height  of  240  feet,  and  i3o 
feet  of  the  viaduct  completed.  Lon.  Engineer,  Feb.  y,  x888.  A  small  view  of  the 
same  in  Lon.  Eng.,  Jan.  27,  1888,  also  Eng.  News,  March  10,  1888. 

Floor  system  of  the  Forth  Bridge.  lUustiation  and  detail  description  of  man- 
ner of  laying  rails,  etc.  Rails  are  laid  in  a  trough.  Ry.  Rev.,  March,  1890; 
Vol.  XXX.,  p.  i5i. 

Inspection  of.  The  final  inspection  report  on  the  Forth  bridge  by  C.  S.  Hutchi- 
son and  F.  A.  Marindin,  of  the  Royal  Engineers.  Eng.  News.  March  29, 
1893,  Vol.  XXIII.,  p.  305.  • 

Machinery  at.  By  Wm,  Arrol,  before  the  Institution  of  Mechanical  Engineers. 
Gives  description  of  the  machinery  employed  in  the  erection  of  the  Forth 
bridge.    Illustrated.    Lon.  ^wi»-.,  Sept.  9,  i887. 

Observations  on.  A  paper  read  by  Dr.  Charles  E.  Emery.  Elevation  and 
sections.  Tables  of  temperature  and  diagrams  showing  temperature  move- 
ments.   Trans.  A.  S.  C.  E.,  Vol.  XXII.,  June,  i89o,  pp.  409-24. 

Paper  by  W.  Westhofen  of  great  value  and  interest,  fully  illustrated  and  de- 
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Bridges,  Cantilever,  continued. 

scribing  this  great  bridge  in  a  reasonably  complete  and  satisiactory  manner. 
Lon.  Enir-%  I^eb.  28,  1890,  pp.  33i-283. 

Popular  article  describing  several  interesting  features  and  giving  a  table  of 
existing  cantilever  bridges.  By  Thos.  C.  Clarke,  En£^  Ma£r,y  Apr.,  1891. 
Vol.  I.,  No.  I,  pp.  65-79- 

Putting  in  the  Canneetin^  Spans  of  the  Forth  Bridge,  Tiiese  spans  were  erect- 
ed as  temporary  prolongations  of  the  cantilevers  :  then  connected  at  centre 
and  wedges  at  ends  released  when  the  span  became  independent.  R,  R. 
Gas.,  Nov.  1 5,  i889.    Progress  on  to  Dec.  12. 1888.     Lon.  £n£:,  Jan.  11.  i889. 

Raising  one  of  caissons  which  accidently  sank  out  of  position.  Described  and 
illustrated.    Lon.  Bn^^.,  Oct.  30, 18  5. 

Sixteenth  quarterly  report  of  progress  made  to  the  Board  of  Trade.  Am. 
£n£.,  May  18.  i887,  also  Lon.  £n^»,  April  15,  1887. 

History  0/  First  Cantilever  in  America,    Ens^.   News,  Dec.  29,  i883,  pp.  627-8. 

Jubilee,  Hoog-hly  River,  India.  By  Sir  B.  Leslie.  A  paper  before  the  Institu- 
tion of  Civil  Engineers,  giving  details  of  the  construction  of  the  Jubilee  bridge 
carrying  the  East  Indian  railroad  over  the  Hooghly  River  at  Hooghly.  It  has 
a  central  double  cantilever  36o  feet!  long  by  52  feet  high,  and  side  spans  42o 
feet  long  and  47  feet  deep.  Proc,  Inst,  C.  £.,  Vol.  XCII.,  pp.  73-141 :  abstract 
Lon.  En^".,  J £in.  27,  i9S& I  Mech,  World,  Feb.  4,  i887;  Lon,  Enjrineer,  Feb.  io» 
1S88 ;  £n^.  6*  Build.  Rec,  Feb.  4*  1888.  also  Oct.  4.  25,  i89o. 

A'anawha  River  Bridge,  Very  complete  details  of  this  cantilever  bridge.  En^, 
&> Build.  Rec,  Aug.  i7,  i889,  Vol.  XX.,  p.  161,  et  seq, 

Kentucky  River  or  Tyrone  Cantilever  Bridge,  on  the  Lexington  extension  of 
Louisville  Southern  Ry.,  built  by  Union  Bridge  Co.  A  general  description  is 
given  with  several  Illustrations,  including  details  of  adjusting  machinery,  and 
an  inset  plate  giving  complete  strain  sheets  and  detail  drawings  of  structure, 
including  method  of  anchoring  shore  arm  of  cantilevers.  Eng.  News,  April  $, 
i89o.  Vol.  XXIIL.  p.  3i9. 

Kentucky  and  Indiana.  By'Mace  Moulton.  A  paper  before  the  American  Socie- 
ty of  Civil  Engineers,  containing  a  full  account  of  the  construction,  with  ex- 
tracts from  specifications,  tables  showing  tests  of  materials,  etc.,  of  the  bridge 
over  the  Ohio  river  at  Louisville.  Plates  show  design,  locations,  strain  sheet 
and  details.  Trans.  A.  S.  C.  E.  Vol.  XVII.,  September,  1887,  pp.  111-168;  ab- 
stract in  Lon.  Eng.,  Jan.  27, 188  7. 

Lachine. 
Gives     description     with     a     two-page   plate,    with    details    of   the  bridge 
across  the  St.  I^wrence  River.    Lon.  Eng.,  April  13,  1888. 

The  Foundations,  By  G.  H.  Massy.  And  the  Superstructure,  By  J.  W. 
Schaub.  Illustrated.  These  arc  the  first  authoritative  descriptions  of  this 
important  structure.  35  pp.  and  2 plates,  including  discussion.  Trans,  Can. 
Soc.  C,  E.,  Vol.  I.,  i887.  p.  36.    Abstract,  En£^.  News,  Oct.  i,  8, 1887. 

List  of.  See  Brid£reSt  Ccmtilevers,  Forth, 

Long  Island,  Proposed.  A  description  of  the  proposed  bridge  between  New 
York  and  Long  Island,  over  Blackwell's  Island.  To  consist  of  two  cantilever 
bridges  of  810  feet  in  the  clear,  resting  on  braced  steel  piers  no  ft.  high.  Gen- 
eral elevation  and  some  details  in  Eng.  News,  April  2^,  i887. 

Market  Street  Cantilever  Bridge  over  the  Schuylkill  River,  Philadelphia,  Pa, 
A  paper  by  Fred.  J.  Am weg.  describing  the  substructure,  and  asphalt  pave« 
ment,  with  table  of  tests  of  iron.    Proc,  Eng.   Club  Phila.,  Dec.  i889,    pp. 

201-25. 

Market  Street  Bridge,  ^\v\id,^e\x!ti\K.  A  deck-cantilever  highway  bridge,  77  ft. 
wide  and  528  ft.  long.    Plans»  elevations  and  details,    ^n;^.  AVwj,  Oct.  16. 1886 

Niagara  River.    By  C  C  Schneider,  the  engineer  of  the  bridge.    A  most  satis 
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Iridges,  Cantilever,  continued. 

factory  article  on  this  unique  design,  with  numerous  cuts,  details,  specifica- 
tions, deflections,  etc.     Trans.  A,  S*  C.  £.,  Vol.  XIV.,  p.  499. 

A  paper  by  C  F.  Findlay*  M.  A..  A*  M.  Inst.  C.  E.  This  paper  gives  when  taken 
>Aith  discussion  thereon,  a  valuable  treatment  ot  cantilever  bridges.  Trans^ 
Can.  Soc.  C.  £.,  Vol.  III.,  pp.  54-iio.  i889. 

Pouj^AA^tpsie. 
A  series  of  articles  on  the  erection  of  the  Poughkeepsie  bridge.  £n£;  &*  Build , 
Rec,  May  5,  ei  seg.,  i88S. 

By.Thomas  C.  Clarke.  The  Second  Sibley  College  lecture  describing  the  erec- 
tion of  bridge  over  the  Hudson  at  Poughkeepsie.  Sci.  Am.  Sup.,  May  19,  1S88. 

For  an  historical  sketch  of  the  project,  general  dimensions,  description,  etc., 
as  well  as  many  fine  illustrations  of  the  bridge  and  its  vicinity,  see  Pausrh- 
keepsie  Daily  Ea£ie,  Souvenir  Edition,  i889:  also  E.  6-  x\f.  Jour.,  Feb.  2,  i889. 

Foundation  and  Substructure  of  the  Poughkeepsie.  Gives  description  of  the 
methods  used  for  founding  the  pier,  and  some  details  of  the  difficulties  met 
and  overcome.  Illustrated.  En£.  News,  OcU  ^^  1887;  see  also  Lon.  En^., 
Aug.  26.  i887,  and  A*.  R.  Gaz.,  July  i,  18S7. 

Quebec.  Proposed  Cantilever  over  the  St.  Lawrence.  Illustrated.  Am.  En£., 
May  X.  188S. 

Red  Rock,  Col. 
A  description  oi  the  foundations  and  superstructure  of  the  largest  cantilever 
bridge  in  the  U.  S.    A  valuable  folding  inset  shows  the  details.    En£r.  News, 
Sept.  27  and  Oct.  4, 1890,  pp.274,  3o3-5. 

An  account  of  this  bridge  now  under  construction  across  the  Colorado  River, 
including  outline  profile,  detailsof  caissons  and  inset  sheet  of  photo-repro- 
duction.   R.  R.  Gat.,  April  25,  i89o,  Vol.  XXII.,  p.  278. 

St.  yohn's  River,  New  Brunswick.  Central  Span  447  feet.  Full  description  and 
cuts  showing  stages  in  erection.  R.  R,.Gas.,  Oct.  3o,  ifi&S.  Also  hon.  £n£:, 
Aug.  6,  i8fc6,  et  seq. 

Sukkur,  India. 
Span,  820  feet.    Several  new  features.     Cut  given.    YroiaMech.  lVorld,hon- 
don:  in  Ry.  Rev.,  Dec.  12,  i885:  also  Lon.  Engineer,  July  9, 1886. 

Brief  description  with  three  full-page  illustrations.    Lon.  En£.%  Jan.  a,  i889. 

Illustrated  article  showing  the  various  proposed  crossings  of  the  Indus,  and  a 
general  view  of  the  bridge.    Ind.  Eng-.,  .April  22,  i889. 

By  Wm.  Parsey.  Gives  a  description  of  staging  and  temporary  erection  of  the 
Sukkur  cantilever  bridge  at  the  bridge  works.  A  two-page  plate  gives  de- 
tails of  staging,  etc.    Lon.  Eng-.,  March  2,  x888. 

A  brief  description,  with  large  colored  plate,  of  the  staging  for  the  main  pillars 

and  guys  of  the  820-ioot  cantilever  span.    Ind.  Enjsr.t  Nov.  S,  1887. 
A  paper  by  F.  E- Robertson,  before  the  Inst.  C.  E.,  describing  the  erection. 
Abstract  with  elevation  and  plan  of  superstructure;    Ry.  Rev.,  Apr.  11,  i89i, 
pp.  230-1. 
Theory  0/ Cantilever  Bridges.    Notes  on.    A  paper  by  Charles  McMillan,  C.  E., 
Professor  of  Civil  Engineering  .at  Princeton  College.    Methods  of  computing 
stresses,  both  analytically  and  graphically,  are    given.     Illustrated  by  two 
plates.    Selected  Papers  of  Rensselaer  Soc.  of  Engrs.,  Vol.    II.,  No.  2,  p.  63, 
June,  i88g. 
See  Bridges,  Long  Span. 

Iridges,  Draw. 

Arthur  Kill.  Gives  a  brief  description,  ^^^th  plan  and  details  of  the  drawbridge 
recently  constructed  between  Staten  Island  and  New  Jersey.  Total  length  of 
draw,  4%H  feet;  clear  water-way  206+204  feet.    R.  R.  Gat ,  June  22,  1888. 
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Bridges,  Draw,  continued. 

By  Clemens  Herschel.  Treats  on  the  principles  of  construction  of  and  the  cal- 
culation of  the  strains  in  revolving  drawbridges  having  t^'o  spans  as  openings 
and  built  as  continuous  girders,  more  especially  as  continuous  panel  girders. 
Trans.  A.  S.  C,  E.,  Vol.  III.,  (1874).  pp.  395-448. 

Carryin£ a  CahU  R,  R.  Across,    SeQ  Cable  Railroads. 

Clarence  Bridg-e  at  Cardiff.  A  steel  structure  464  ft.  long  with  a  i9o  ft.  draw 
span.  Details  of  superstructure,  caissons,  and  fenders  are  given  with  a  gener- 
al description  of  the  bridge.    Lon.  Eng".,  Feb.  i3,'  i89i,  pp.  xS5-8,  et  seg, 

Coteau. 
The  Swing  Span  and  Pivot  Pier  of  the  Coteau  Bridge:  Method  0/  Floating  Spans 
into  Place.    Illustrated  description  with  inset  showing  details  of  machinery 
for  operating.    Eng,  News,  May  301  iS9i,  pp.  524-5. 

An  illustrated  description  of  the  process  used  in  sinking  the  foundations  of 
this  Canadian  bridge  over  the  St.  Lawrence.  Open  caissons  filled  with  con- 
crete weie  used.    Eng.  News,  April  12,  i8go,  Vol.  XXIII..  p.  338- 

Electric  Motor  for  Drawbridges.  Illustrated  descnption  of  the  new  electric  tum- 
injf  gear  of  a  drawbridge  at  Bridgeport,  Conn.  St.  Ry.  7our.,  May,  i889,  Vol. 
v.,  p.  ii9. 

Erection  oj a,  without  false  works.  By  C.  S.  Maurice.  Describes  the  erection  of 
a  pivot-span  260  feet  long  over  the  Tombigbee  River,  near  Demopolis,  Ala. 
Trans,  A,S.  C.E.,  Vol.  II.,  p.  330. 

Florence  Draw  Bridge,  412  ft.  span  with  both  railroad  and  wagon  roadways. 
Has  special  hand  turning  gear.  Details  of  bridge  and  turning  gear  illustrated. 
Eng.  Rec,  Feb.  28,  i89i,  pp.  208-12. 

Folding-Floor  Drawbridge.  A  novel  type  of  drawbridge  recently  completed  at 
Chicago,  111.  Brief  description  with  illustratbns.  Eng.  News,  May  23,  1891,  pp. 
486-7. 

Glamorganshire  Canal  Bridge,  Fully  illustrated  description  of  a  highway  swing 
bridge.  Entire  weight  rests  on  the  pivot.  Designed  by  Max  am  Ende.  Lon. 
Engineer,  Aug  7, 1891,  pp.  105-7. 

Hackensack  Draw.  Gives  description  of  new  draw-bridge  recently  built  by  the 
Erie  Railroad  over  the  Hackensack  River,  with  drawings  showing  details  of 
girders,  turn-table,  wedges  and  foundations  of  draw  span.  R.  R,  Gaz.,  July 
20.1888. 

Harlem  River,  A  brief  description  of  the  draw-bridge  over  the  Harlem  River, 
with  illustrations  of  details.    Lon.  Eng,,A^n\  i,  x887. 

Harlem  River,  New  York.  Designed  by  Theo.  Cooper.  Operated  by  hydraulic 
pressure-    Illustrated  and  described  in  Sci.  Am.,  Jan.  2. 1S86' 

Hydraulic  Swing.  By  W,  E.  Armstrong.  Describes  the  Armstrong  Sv^ing  Bridge 
over  the  Ouse.     Van  Nos.  Eng.  Mag.,  Vol.  I.,  p.  98^. 

Li/ting,  Tar  ante,  Italy.  Description  of  abridge  at  Tarante,  Italy,  with  plates 
showing  details.  It  consists  of  two  half  arcs  meeting  in  the  center  when  closed; 
each  half  has  arising  and  rotating  movement,  and  is  worked  by  hand  or  tur- 
bines. Distance  between  axes  of  rotation,  220  feet  Lon.  Eng.,  Oct.  28,  1887, 
etscQ.    Brief  description,  illustrated.    Sci.  Am.  Sup.,  Jan.  14, 1888. 

Li/ting,  Utica,  N.  Y.  By  Squire  Whipple.  Gives  description,  with  elevaion 
and  cross-section,  of  a  "lift-draw-bridge"  over  the  Erie  Canal  at  Utica,  N.  Y. 
Trans.  A.  S.  C.  E,,  Vol.  III.,  pp.  190-4. 

Masnedsund.  Description  of  the  swing  bridge  over  the  Masnedsund,  between 
the  Isle  of  Falster  and  Seeland,  Denmark,  with  plan,  elevation  and  some  of 
the  more  important  details.    Lon.  Engineer,  March  4,  i887. 

Milwaukee.  Description  ot  a  2o3-foot  span  double-track  draw-bridge  at  Mil- 
waukee.   Cut  showing  details.    Ai«.  /j>irr.,  Nov.  26,  i887. 

Milwaukee*    Specifications  for  Draw- Bridge  over  Canal ^  for  the  C.  M.  6^  St.  P. 
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Bridges,  Draw,  continued. 

Ry,    General  specification  for  superstructure.     En^".  IS/ews,  Jan.  x8, 1879.  pp. 
ai-3. 

Newark  Bay  Drawbrit^re,  Gives  illustrated  description  of  the  old  draw-bridge 
on  the  New  Jersey  Central  road  now  being  replaced  by  a  new  bridge.  Also 
shows  the  construction  of  the  temporary  drawbridge  now  in  use.  R<  R,  Gom., 
June  i7>  1887. 

Pamtutkey.  The  erection  of  the  Pamunkey  River  Drawbridge,  a  150  ft.  span  is 
described  and  tully  illustrated  In  £n£,  Rec,  Feb.  14, 1891,  pp.  17^. 

Petaluma  Draw,  Gives  brief  description,  with  general  view  and  plan  and  eleva- 
tion ofthe  central  pier  of  the  Petaluma  drawbridge  on  the  San  Francisco  & 
North  Pacific  Railroad.    En£.  News,  Oct.  x3, 1888. 

Rolling  bridge  over  the lock  in  the  harbor  of  Antwerp.    Wochenschrifi  des 

Oest,  /h£,-h,  Arck.-V,t  1886,  pp.  37-9. 

Svnn£iH£  Drawbridges  by  Electriciiy,  Brief  article  describing  arrangement  of 
motor  and  gearing  of  a  Chicago  drawbridge.  R,  R,  Go*,.  Aug.  21, 1891,  p. 
578. 

St,  Mary's  Falls  Canal  Bridge  and  Dam,  An  illustrated  description  of  this 
draw  span,  with  attached  movable  dam.  Includes  Ulustzations  of  principal  de* 
tails  and  complete  strain  sheet.  En£.  <&*  Build.  Rec,,  March  22, 1890,  Vol.  XXI.r 
p.  246. 

Thames  Rtver  Bridge.  Complete  general  description.  Abstract  from  the  r6- 
I)ort  of  Alfred  P.  Boiler,  Chief  Eng.,  Eng.  ^  Build.  Rec,  Oct.  11, 18^,  pp.  295-7. 
Details  of  floor  beams,  pedestals  and  piers,  iHd,  Oct.  zS,  1890,  pp.  3io-ii.  Draw- 
ings of  turn-table,  rail-lifts  and  locks,  Ry.  Rev.,  Oct.  25, 1890,  pp. 634-5.  Piers  and 
superstructure.  «/.,  Nov.  29,  i89o,  pp.  713-15.  Foundations,  i?.  R.  Gat.,  Nov. 
7, 1890,  pp.  763-4. 

Tcwer  Bridge.  London.  A  series  of  illustrations  of  various  details  of  this  new 
and  interesting  structure*  foundations  and  superstructure.  Lon.  Engineer, 
Vol.  LXVIII..  pp.  138, 140, 1791 202,  329,  336, 386,  etc.,  1889. 

Termer  Bridge  at  London.  Short  general  description  with  Illustration.  A  novelty 
in  draw  bridges.    R,  R»  6*  Eng.  Jour,,  Oct.,  i89o. 

Wells  Street,  CkicagOt  Removal  of.  Gives  details  of  the  moving  of  the  Wells 
street  draw-bridge,  bodily,  to  its  new  position  on  Dearborn  street.  Eng.  6* 
Build,  Rec,  April  i4, 1888. 

And  their  Turn-Tables,  By  C.  Shaler  Smith.  A  paper  for  "non-specialists." 
showing  method  of  computing  the  strains;  also,  gives  table  of  draw-bridge 
tests  to  obtain  co-efficient  of  rolling  friction.  Trans.  A.  S.  C.  E,^  Vol.  III.,  pp. 
129^41. 

Willamette  River,  Bridges  0/ the  Oregon  Railway  6*  Navigation  Co,,  over  the 
Willamette  River  at  Portland,  Oregon,  with  illustrations  of  *'Draw"  in  detail. 
R.  R.  Gax„  AprU  i9,  i889. 

Winona  Bridge,  Brief  description  of  the  entire  structure,  with  details  of  trusses, 
turning  and  lifting  machinery  of  the  swing  span,  illustrated.  Specifications  as 
to  quality  of  steel  also  given.    Eng.  News,  Oct.  17,  i89i,  p.  370. 

See  Bridges,  Arches,  Tower. 

Bridges,  Girders. 

Bengal-Nagpur  Railway  Bridges.    Specification  for  triangulated  girder  bridges, 

with  insert,  giving  complete  details.  Ind.  Eng.,  May  18.  i889. 
Continuous, 
Application  of  the  Theory  of,  to  Economy  in  Bridge  Building.  By  Chas. 
Bender.  Reviews  at  length  the  many  objections  to  the  use  of  con- 
tinuous girders,  derives  working  formula,  and  compares  weights  with  those 
of  equal  discontinuous  spans.  Illustrated.  Trans,  A,  S,  C,  E.,  Vol.  V. 
(1876).  pp.  147-198. 
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Bridges,  Girders,  continued. 

Calculation  0/  Contmuous  Girders,  analytically  and  graphically.  By  M.  Ber- 
trand  de  Fontviolant.  A  lengthy  paper,  containing  a  tolerably  full  discus- 
sion of  the  subject,  including,  besides  the  well-known  theories,  some  in- 
vestigations regarding  effect  of  deformation  of  piers,  and  temperature.  The 
paper,  however,  contains  little,  especially  in  the  graphical  treatment,  which 
has  not  been  given  in  previous  discussions  of  the  subject.  Memoires  de  la 
Soc.  des  In£r.  C»z/.,Sept.,  1885,  pp  255-348,  with  a  plates. 

Discussion  of  continuous  girders,  with  examples,  by  Mr.  M.  S.  Hodgins. 
Van  Alos.  Entr*  Ma£.,  Vol.  XIX.,  p.  553. 

Internatumal across  the  River  Minho  (Spain  and  Portugal).  Detailed  descrip- 
tion of  foundations  and  superstructure,  lattice  continuous  girder,  5  spans,  61.5 
to  69  meters,  progress  of  the  work,  tests  of  materials,  etc.  Rrvista  de  Obras 
Publicas,  1886,  January  to  June. 

Paper  by  Chas.  Bender  on  the  application  of  the  theory  of  continuous  girders 
to  economy  in  bridge  building,  with  discussion-  Trans.  A.  S-  C.  £.,Voh 
v.,  p.  i46. 

Stress  produced  in  continuous  girders  during  launching.  Said  to  be  the  first 
published  solution  of  the  problem.    Illustrated.    Lon.  £n£.,  Nov.  27,  18S5. 

Theory  and  Construe  ti4m  of.  By  Mansfield  Merriman.  The  object  of  the 
paper  is  to  present  some  of  the  main  principles  and  laws  and  to  illustrate 
this  application  to  the  practical  designing  of  continuous  bridge.  Van  JVos. 
En£,  MaiT't  Vol.  XV,  pp.  14s;  and  193.  Also  Van  Nos.  Set.  Series,  Vol.  XXV. 
A  criticism  on  the  above  by  Chas.  Bender.  Van  Nos,  En£.  Ma£.,  Vol.  XV., 
p.  28Q. 

Variable  Moment  of  Inertia-  Moment  and  Load  Coefficient.  Graphical 
method.    Illus.    By  C.  H.  Lindenberger.    7our.  Frank,  Inst.,  Jan.,  18Q1. 

Chenab^  India,  Gives  two  pages  of  detailed  drawings  and  abstracts  from  the 
specifications  of  the  Chenab  bridge,  India  state  railroads.  It  is  composed  of 
17  spans,  of  206  feet  each,  of  riveted  triangular  girder,  Lon.  Engineer^  '^^^i. 
14.  1888. 

Dalmarnock  Bridge,  Fully  illustrated  description  of  this  plate  girder  bridge  at 
Glasgow.    Details  of  piers  are  given.    Lon.  Eng.,  March  28,  i89o,  p.  385. 

Flanges,  The  Lateral  Stability  o/.  Theoretical  discussion  including  the  rela- 
tion of  wave  length  to  stability.  By  Max  am  Ende.  Lon.  Engineer,  May  a9, 
i89i,  pp.  419-20. 

Formulas /or  the  Weight  0/ Girder .  By  Max  am  Ende.  A  discussion  of  the 
various  formulas.    Proc.   Inst.     C.    -ff.,  Vol.  LXXXVII.,  p.  386. 

Lattice  Girder  Overhead  Crossing ,  Chicago,  Santa  Fe  &  California  Ry.  Paper 
by  W.  H.  Breithaupt,  read  before  the  Engineers'  Club  of  Kansas  City,  lune 
18, 1888.    your.  Assn.  Eng.  Soc,  Jan.  .1889. 

Napier  Bridge  Madras,    An  old  lattice  girder  of  ten  So  ft.  spans  on  screw  piles. 

Illustrated  description.    Ind.  Eng„  May  2.  iSqi,  p.  3^2. 
On  some  Points  for  the  Consideration  of  English  Engineers,  with  reference  to  the 

Design  of  Girder  Bridges.    A  paper  before  the  Br.  Assoc.  Adv.  Sc.    Opposes 

the  Board  of  Trade  Rules  and  favors  the  American  practice.     Lon.  Engineer, 

Sept.  10, 1886.    Also  Eng.  News,  Ocl.  30,  1886. 
Plate. 

Highway  Bridge;  Brookline,  Mass.  Sections  of  abutments  and  wing- 
walls,  with  inset  of  details  of  girders.  Owing  to  lack  of  head  room  the  water 
pipe  is  carried  through  the  triangular  openings  in  the  floor  beams.  Eng, 
News,  Sept.  19,  i89i,  pp.  257-8. 

Paper  with  formulas,  plates  and  practical  suggestions,  by  M.  J.  Becker.  Chief 
Engr..  P.,  C.  &  St.  L.  Ry.    Report  Ohio  Soc   Surv.,  i885. 

Web.  Thickness  of.  By  J.  J.  Webster.  A  sensible  discussion  of  the  subject. 
Trans.  Liverpool  Eng.  Soc,  Vol.  III.,  p.  49. 
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Bridges,  Girders,  PkUty  continued. 

Fin  BeariH£  Plate  Girder  Railroad  Bridge,  A  3-span  girder,  lower  flange 
continuous,  pin  bearings,  one  end  of  the  bridge  being  fixed  and  the  other 
bearings  on  rockers.    lUus.  description.    £//£>:  Rec.^  Nov.  21.  i89i,  p  399. 

See  Affiudtut,  Plate  Girder. 

Riveted.    The  Designing  of,  with  investigation  as  to  distribution  of  web  stress 
and  discussion  on  reamed  rivet  holes.    B7  A.  F.  Hill.    Enj^.  News,^  Apr.  8 
1888,  p.  109. 

T^pes  0/  Iron  Girder^  Indian  Midland  R.  R.  A  series  of  plates  giving  elevations, 
plans  and  details  of  types  of  iron  girder  in  use  on  the  Indian  Midland  R.  R.. 
India.    Ind.  Eng'.t  Aug.  25,  et  seg.t  1S88. 

Bridges,  Highway. 

Building  of.  By  J.  O.  Wright.  Discusses  the  present  practice  of  building  high- 
way bridges  and  gives  hints  for  improvements.  Rft.  III.  Soc,  Enjt.  6*  Surv . , 
1888,  pp.  60-65. 

JIi£-kway  Bridges,  Construction »  Maintenance  and  Repair.  By  S.  A.  Buchanan. 
A  very  valuable  paper,  which  points  a  way  to  the  solution  of  the  highway  bridge 
problem.  Supervision  by  a  local  engineer,  with  detailed  plans  and  specifica- 
tions, aided  by  a  superintendent  of  repairs.  A  rational  and  efficient  scheme 
which  has  been  in  successful  operation  for  many  years.  An.  Rpt.  of  Ohio  Soc. 
En£.  Sf  Surv, for  1888.    C.  N.  Brown,  Secretary,  Columbus,  O. 

Design  of.  By  M.  J.  Butler.  Attempts  a  practical  treatment,  and  endeavors  to 
make  plain  some  of  the  principles  of  design.  Proc.  Prov,  Land.  Sur.  of  On- 
tario for  1887. 

By  James  Owen.  A  paper  of  much  value  to  the  young  engineer,  since  the  prac- 
tical results  from  an  experience  \vith  some  500  bridges  of  all  sizes  is  givi  n  in 
the  paper.    Illustrated.     Trans.  A.  S.  C,  £.,  Vol.  XI.  (i8?2),  p.  277. 

Improved,  By  J.  H.  Burnham.  Discusses  the  improvements  made  in  highway 
bridges.  The  discussion  on  the  paper  relates  mostly  to  the  use  of  brick  m 
place  of  stone.    Rpt.  III.  Soc.  En£>:  6*  Surv.,  1SS8,  pp.  47-54. 

Iron  Viaducts  for  Hiirhways.    A  valuable  paper  by  J.  A.  L.  Waddell,  C  E.,  of 
Kansas  City,  Mo.      Published  in  pamhplet  form,    by  Selden  G.    Spencer, 
Kansas  City,  Mo.,  June  iS89. 

Nova  Scotia.    By  M.  Murphy.    Illustrated  article,  R.  R.  Gaz.,  May  3,  1888. 

Old  Wooden  Highway  at  Waterford,  N.  Y.  A  typical  Burr  truss  span,  200  feet 
built  in  ifoi,  and  still  in  use.    Fully  illustrated.    £n£.  News,  June  i,  i$8q. 

Overhead,  A^.  Y,  C,  6*  H.  R.  R.  Gives  details  of  the  60-fl.  span  overhead  high- 
way bridge  erected  in  New  York  City.    R,  R.  Gaz.,  Nov.  9, 1888. 

Short  Span.  By  S.  A.  Buchanan.  Discusses  the  construction,  maintenance  and 
repairs  of  short  span  highway  bridges.  Rpt.  Ohio  Soc.  En£.  6*  Sun\,  1888,  pp- 
1S4-194. 

Supervision  for  New  York.  Proposed  system  of  supervision.  Paper  by  Chas- 
F.  Stowell,  M.  Am.  Soc.  C.  E.  Eng.  News,  March  22,  i89o.  Vol.  XXIII.,  p- 
269.  etseg. 

Types.  Drawing,  with  dimensions  of  two  types  of  high  way  bridges,  built  by  the 
N.  Y.,  N.  H.  &  H.  R.  R.    R,  R.  Gat.,  Oct.  28,  i887. 

See  Bridjt^e  Designing.    Brid^res,  Draw. 

Bridges.  Railroad. 

Bridges  and  Culverts.  Detailed  drawing  of  a  number  of  bridges  and  culverts  re- 
cently constructed  on  the  Eastern  and  Midland  R.  R.,  England.  Lon.  En^., 
Jan.  i4  and  21,  i887. 

Iron.  \  description  of  those  recently  erected  on  a  new  English  road,  which  may 
be  taken  as  modern  English  practice.  Two  plates.  Proc.  Inst.  C.  E.,  Vol. 
LXXXII.,  p.  348. 
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Bridges,  Railroad,  continued. 

Recent  Construction  of.  A  paper  by  James  Ritchie.  Includes  a  table  of  weights 
per  foot  of  actual  bridges  of  \'arious  spans.  Jour,  Assn,  Eng,  Soc,^  Nov..  i89o» 
pp.  5xi-i7. 

See  Bridge  Floors. 

Bridgen,  Suspension. 

By  C.  Bender.  Traces  the  successive  improvements  in  their  mode  of  construc- 
tion.   Tratu,  A.S.  C.E.,  also  Van  A'os.  Eng,  Mag,,  Vol.  IV.,  p.  594. 

Of  Any  Degree  of  Stiffness,  By  C.  B.  Bender.  Gives  the  theory  of  equilibrium 
of  a  loaded  elastic  beam  suspended  from  an  elastic  parabolic  catenary.  Van 
Nos.  Eng.  Mag.,  Vol.  XXV..  p.  399. 

Brooklyn  Bridge, 

Chatham  Street  Extension  of  the  New  York  and  Brooklyn.  A  description, 
with  plan,  elevation  and  details,  of  the  New  York  and  Brooklyn  Bridge. 
R,  R.Gas,,  May  i3,  1887. 

Enlarging  the  Capacity  of  the.  Gives  the  report  of  the  Board  of  Experts  on  the 
plans  for  enlarging  the  capacity  of  the  Brooklyn  bridge ;  also  the  report 
submitted  to  the  Board  by  Mr.  A.  M.  Wellington.  Eng,  News,  March  17- 
1888. 

Foundations  of ,  A  paper  before  the  Am.  Soc.  of  C.  E..  by  F.  Collin g^^'ood, 
giving  notes  on  the  caissons  of  the  E^st  River  Bridge.  Trans.  A.  S.  C,  E., 
paper,  No.  XXX.,  also  Van  Nos.  Eng.  Mag,,  Vol.  VII.,  p.  399. 

Masonry  of.  By  F.  Collin gwood.  A  valuable  paper,  giving  details  of  the 
masonry  work  on  the  towers  and  anchorages  of  the  East  River  Bridge. 
Trans.  A,  S.  C  E,,  Vol.  VI.,  p.  7. 

Progress  of  Work  at,  June,  ib79.  By  F.  CoUingwood.  Gives  numerous  de- 
tails of  methods  used.     Trans,  A,  S.  C.  E,,  Vol.  IX.  U880),  pp.  162-172. 

Railroad  on.    See  Cable  Railroads. 

Report  of  the  committee  on  Terminal  Facilities,  and  the  adopted  plans  for  the 
terminals.  Eng,  News,  April  21,  etseq.,  1888:  R.  R.  Gaz,.  April  27.  1SS8:  Eng. 
6*  Build.  Recu  Apr,  21,  1888. 

Second  annual  report  of  the  Chief  Engineer  of  the  New  York  Bridge  Co. 
Van  Nos,  Eng.  Mag.,  Vol.  V.,  p.  381. 

A  series  of  articles  compiled  from  official  reports  and  observation  taking  up 
the  description  of  this  work  from  the  beginning  in  i867.  Eng.  News,  Apr.  30. 
Dec.  i7,  1881. 

Grand  Avenue  Bridge,  St.  Louis,  Mo.  General  view  and  brief  description  of  this 
handsome  suspension  bridge.  Eng.  News,  June  27, 1891,  pp.  6io-ii.  Details  of 
trusses,  floor  system,  and  anchorages,  idid..  July  18, 1891.  General  description 
and  detail  drawings  are  also  given  in  Eng.  Record,  June  6,  et  seg. 

Hammersmith.  A  two-page  plate  showing  plan  and  elevation :  also  cuts  showing 
details  of  towers,  chain  saddles  and  anchorages.  Lon.  Engineer,  April  22  and 
29.  1887.  Details  of  construction  of  towers  and-  roadway  suspension  connect- 
ors, also  details  of  pier  foundations,  chains  and  anchorage.  Lon.  Engineer, 
May  20,  18S7. 

Iron  Suspension  Bridge  at  Harpers  Ferry.  Illus.  C,  E.  6*  Arch,  your,,  1857,  P- 
i56. 

Minneapolis  Suspension.  By  T.  M.  Griffith.  Gives  brief  description  of  the  old 
and  new  bridges.    Van  Nos,  Eng.  Mag.,  Vol.  XVIII.,  p.  248. 

Minneapolis,  A  paper  by  F.  W.  Cappelen,  read  before  the  Engrs.  Club,  Minne- 
apolis, describing  in  detail  this  early  structure.  Jour,  Assn.  Eng.  Soc,,  Aug., 
i8qi,  pp.  400-26. 

Monongahela,  Detailed  description  with  historical  sketch.  By  Col  S.  M.  Wick- 
ersham before  the  Engrs.  Soc.  West.  Pa.    Eng.  News,  May  26, 1883,  pp.  243-4. 
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Bridges,  Suspenaion,  continued. 

Nia£wa. 
The  reinforcement  of  the  anchorage  and  renewal  of  the  suspended  superstruct- 
ure of  the  Niagara  Railroad  Suspension  Bridge.    By  L.  L.  Buck.    An  elab- 
orate paper  of  54  pp.  tully  illustrated,  describing  a  very  important  work. 
Trams,  A.  S.C.  £..  Vol.  X.,  (1881).  p.  195. 

Reflaci$t£  Towers  of  .  By  L.  L.  Buck,  before  the  American  Society  of  Civil 
Engineers.  Gives  details  of  the  work  of  replacing  the  stone  towers  of  the 
Niagara  suspension  bridge  with  iron  towers.  Trans.  A,  S.  C,  E„  Vol, 
XVII.  (Oct..  i887),  pp.  304-413.  Lon.  En£ineer,  Dec.  9, 1887 ;  Lon.  En£.,  Dec. 
9, 15587;  abstracted  Proc.  Inst,  C.  E„  Vol.  XCIII.,  pp.  5io-Si2.  R.  R.  Gas,, 
Nov.  4, 1887.  Efnn',  Niws,  Dec,  10. 1887. 

North  River  t  Proposed, 

By  G.  Lindenthal.  Gives  brief  description  of  the  proposed  bridge,  also  gives 
a  full  page  plate  comparing  the  bridge  with  four  of  the  greatest  bridges  in 
the  world.    En£.  JVews,  Jan.  14. 1888,  and  Efi£.  6*  Build.  Rec^  Jan.  14, 1888. 

By  Gustav  Lindenthal,  before  the  American  Society  of  Civil  Engineers.  Gives 
very  full  details  of  the  proposed  bridge  over  Hudson  River,  at  New  York. 
Proposed  dimensions  are:  River  span,  2,850  feet:  two  shore  spans,  1,800  feet; 
width,  68  feet,  with  six  railroad  tracks:  height  above  water,  14;  feet.  Ab- 
stracted in  Eng.  Nems^  Jan.  28,  et  seg.y  1888. 

Pitlsbursrh,  Repairing  the  Cables  of.  By  F.  Colling  wood,  M.  I.  C.  E.  A  detailed 
account  of  the  cause  and  extent  of  the  rustmg  of  the  wires,  and  the  methods 
adopted  to  repair  them .  Proe.  Inst.  C.  E.,  iXi^,  Vol.  LXXXVI.  Eng.  News, 
Aug,  2, 1884. 

Point  Bridge^  Pittsburg,  Description  and  account  of  test.  Eng.  News^  Apr.  14^ 
1877.  pp.  89-^1- 

Replacing  the  cable  by  links  on  the  Albert  Bridge,  London,  the  cable  having 
rusted  until  the  bridge  is  considered  unsafe.  Cuts  showing  the  design;  alsa 
four  other  systems.    Lon.  Engineer,  Dec.  4,  1885. 

Rope  Bridges  and  Their  Military  Applications,  Brief  article  discussing  the  best 
form  of  military  bridge  and  illustrating  one  form  of  rope  bridge.  From  Z,/ 
Gente  Civil,    Sci.  Am.  Sup.,  No.  824,  Oct.  17,  i89i,  pp.  13163-4* 

St.  Dpize  and  at  Lamothe.  By  M.  Nicou.  Annates  des  P.  6^  C,  i885.  Oct.,  pp. 
660^3. 

TTuory  of  Modem  Atneriean.  By  Prof.  C  Clericette.  Gives  the  mathematical 
theory.     Van  Nos,  Eng.  J/d;^.,  May,  Vol.  XXIII.,p.  iii. 

Vishwamitri  River.  Short  description  and  abstract  from  specifications  of  a 
chain  suspension  bridge  of  190  feet  span,  with  two  large  plates  showing  eleva- 
tion and  details.    Ind,  Eng,,  Dec.  10.  1887. 

See  Bridge  Accidents,    Cables. 

Bridge  Trestle. 

Approaches  to  Arthur  Kill.  Description  and  detail  illustrations  of  the  trestle 
approaches.  The  approaches  consist  of  about  6,600  feet  of  framed  trestles  and 
some  3.000  feet  of  pile  trestle.    R,  R.  Gag.,  July  26,  i889.    Vol.  XXI.  p.  489. 

Cluster  Bent,  By  J.  A.  Hanlon.  Gives  details  of  a  high  trestle  near  Flushing, 
O.,  constructed  on  the  cluster  bent  plan;  shows  plan  and  cross-sections.  Eng. 
News,  Dec.  31, 1887. 

In  Deep  Water  in  Halifax  Harbor,  Water  80  ft.  deep.  Trestle  weighed  dowik 
by  rock.    Fully  illustrated.    R.  R,  Gasi,,  April  9, 18S6. 

High  Trestles  of  the  Esquintalt  6*  Nanimo  Raliway.  On  10  degree  curve.  Draw- 
ing of  a  center  bent,  1S2  ft.  high,  with  details.    R.  R.  Gaz.,  Feb.  6, 1891,  p.  89. 

Iron  yoint  Plates  in.  Gives  detailed  drawings  showing  the  use  of  iron  plates  in 
stead  of  tenons,  etc.,  as  used  in  the  construction  of  a  trestle  on  the  N.  Y.  L.  E. 
&  W,  R.  R.    Eng.  News.  Nov.  5.  i887. 
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Bridfl^e  Trestle,  continued. 

McCoys  Creek,  Fla.  Description  of  pile  trestle  for  which  piles  i3o  ft.  long  were 
driven.    Method  of  driving  described.    Eng-  News^  pp.  i33-4. 

Novel  Form.  Brief  description,  with  plan,  elevation,  and  cross-section,  of  a  novel 
form  of  trestle  used  on  the  L.  &  N.  R.  R.    Emst*  News,  Oct.  29,  i887. 

Pile  and  Trestle.  By  A.  F.  Robinson.  Discusses  the  use  of  pile  and  trestle 
bridges,  and  gives  design  of  the  standard  trestle  of  the  Chicago,  Burlington  & 
Northern  Railroad  Company.    En£.  News,  April  7, 1888. 

Pile  and  Trestle  Bridges,  Construction  of*  A  paper  read  by  A.  Amos  before  the 
N.  W.  Track  &  Bridge  Assoc.  Abstract  giving  arrangement  of  details.  Ry. 
Rev.,  Oct.  4,  i89o,  p.  SSa. 

Pile  and  Trestle  Bridges.  Description  and  drawings  of  standard  pile  and  trestle 
bridges  of  various  railroads.  Condensed  from  W.  C.  Foster's  forthcoming 
book  on  this  subject.    R.  R.  Gaz.,  Oct.  10,  1890,  p.  699,  et  seg. 

Pile  and  Trestle  Bridges  on  the  Minneapolis  6*  St.  Louis  Railway .  Description 
and  illustrations  of  a  pile  bridge  and  a  high  wooden  trestle  By  W.  B.  Hixon, 
Supt.  Bndges  and  bldgs.    R.R.  Gaz.,  April  17, 1891,  pp.  260-1. 

Railway.  By  E.  A.  Hill.  Treats  of  permanent  and  temporary  trestle  work,  sus- 
taining power  of  piles,  review  of  railroad  practice,  etc.  Sec.  An.  Rep.  III.  Soc. 
Engrs.  6*  Surv. 

Special  Features  in  Wooden.  Discusses  the  use  of  mortise  and  tenon-cap  bolt- 
ing, and  bearings,  etc.    Eng.  News,  July  21, 1888. 

Standard  Plans.  Give  plans  and  details  of  the  standard  pile  trestle  in  use  on  the 
Chicago,  Burlington  &  Northern  Railroad.    Eng,News,  June  9, 1888. 

Standard  iVooden.      Gives  plan,  elevation,  sections  and  bills  of  material  for 

the  standard  wooden  trestle  of  the  Kansas  City  &  Omaha  R.  R.     Ene-  News, 

Aug.  i3, 1887. 
Trestle  Bridges  and  Modes  of  Maintaining  them.     By  J.  H.  Curtis.     An  article 

on  the  erection  of  temporary  structures.      Van  Nos.  Eng.  Mag.,  Vol.  XXVI., 

p.  383. 
Wooden.    Designs  for  Canadian  Pacific  Ry.    Drawings  of  two  standard  trestles. 

Eng.  News,  May  2,  i89i,  pp.  4i8-9. 

Wooden  Trestle  Bridge  over  the  Huron  River,  at  Ann  Arbor,  Mich.,  with  plate. 
By  Chas.  E.  Greene.    Report  Mich,  Assoc,  Surv.,  1881. 
Bronze  Casting.    A  lecture  by  George  Simonds  before  the  Society  of  Arts,  London. 
Gives  a  detailed  description  of  the  several  steps  in  producing  a  bronze  statue  or 
artistic  model  of  any  kind.    Illustrated.    Sci.  Am.  Sup.*  VlSiTch  20,  iiS&b. 
Bronzes. 

^Manganese.  A  paper  read  before  the  British  Assoc,  by  P.  M.  Parsons.  Gives 
characteristics,  tensile  strength,  etc.,  of  the  different  alloys.  Ka«  Nos.  Eng. 
Mag.,  Jan.  i^84. 

Strength  of,  A  contribution  to  the  subject  from  English  experiments.  Trans. 
Liverpool  Eng.  Soc,  Vol.  V..  p.  3i. 

Strength  0/.  Prof.  R.  H.  Thurston  constructed  a  surface,  showing  in  relief  the  rel- 
ative strength  of  alloys  of  copper,  zinc  and  tin;  and  Lieut.  Pitman,  U.  S.  .\., 
drew  a  contour  chart  of  this  model.  Cuts  of  both  and  a  very  clever  editorial 
discussion  given  in  R,  R.  Gaz.,  Aug.  7,  i885. 

Strongest  of  the.  The  method  described  of  finding  this  combination:  also  strength 
shown  graphically  for  all  combinations.  By  Prof.  Thurston.  Trans.  A .  S.  C- 
E.,  Vol.  X.,  (1881),  p.  i;  also  Van  Nos.  Eng.  Mag.,  Vol.  XXV.,  p  126/  also  sup- 
plemental paper  in  Trans,  A.  S.  C.  £.,  Vol.  X.,  p.  3o9. 

See  Alloys. 
Buffer.    See  Car  Bujfer. 

Buffer  Stop.  Hydraulic,  Designed  and  described  by  A.  A.  Langley,  Eng.  Fur- 
nishes a  constant  resistance  till  train  stops.  Fully  illustrated.  Lon.  Eng., 
Feb.  i9.  1886. 
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Building  Construction. 

Anchoring^of  Buildings.  Present  Defects  and  How  Improvtd.  A  paper  read  be- 
fore the  National  Association  of  Fire  Engineers,  Sept.  ii,  1889,  at  Kansas  City, 
Mo.,  by  Mr.  Henry  A.  Goetz,  New  Albany,  Ind.  Sci,  Am.  Sup,,  Dec.  21.  i889. 
p.  11.645. 
Chicago,  Tall  Buildings  in.  General  description  of  design,  methods  of  erection 
and  framing.  Details  of  the  last  illustrated.  R.  R.  Gaz.,  Oct.  3o,  i89i,  pp. 
759-62. 

Chicago  Construction,  or  Tall  Buildings  on  a  Compressible  Soil.      Paper  by  W. 
L.  B.  Jenney,  before  the  Am.  Inst.  Arch.,  giving  general  design,  methods  of 
founding,  framing,  etc.    Illustrated.    £ng.  Record,  Nov.  i4,  i89i,  pp.  3S8-<)0. 

/»  Earthquake  Countries.  A  valuable  paper  on  this  subject  by  John  Milne,  read 
before  the  Inst.  C.  £.,  giving  tht  precautions  and  the  peculiar  methods  of 
construction  adopted.  Condensed  and  printed  in  £ng.  News,  Jan.  r8,  i89i, 
pp.  33-4. 

Flooring.  Brief  description  of  some  German  experiments  on  double  flooring, 
with  and  without  asbestos  paper  between.  Am.  Arch.,  No.  820,  Sept.  12.  i89i 
p.  i57. 

High  Unlaced  Wrought-Iron  Columns.  Illustrated  description  of  the  construc- 
tion ot  an  electric  lighting  station.  New  York,  in  which  unbraced  Phoenix 
columns  35  ft.  long  were  used.    Eng.  News,  May  33,  i8qi,  pp.  514-5. 

Lessons  from  the  Fire .  A  paper  by  Mr.  John  Fox,  at  a  meeting  ot  the  Boston 
Society  of  Architects,  containing  a  good  discussion  of  the  contributing  causes 
of  this  Are,  and  several  valuable  and  practical  suggestions  concerning  the  con- 
struction of  large  business  houses.  Am.  Arch.^  Dec.  14,  i889,  p.  281. 

lessons  of  the  Park  Place  Disctsttr.  An  article  by  Edward  Atkinson  discussing 
the  subject  of  factory  construction.  Contains  details  of  various  constructions 
and  a  table  of  floor  weights  from  various  materials,  from  C.  J.  H.  Woodbury. 
Eng.  Mag.%  Nov.  1891,  pp.  i37-5o. 

Elevators  and  warehouses.  9  folding  plates.  Zeitschrift  des  oesten  Ing.  u.  Arch.  V. 
(Vienna.)    Vol.  II.,  1890,  pp.  55-62. 

Roman.  A  Prize  Essay,  Edinburgh  University.  Discusses  principles  and  forms, 
processes  and  methods,  materials  and  workmanship  yan  Nos.  Eng.  Mag., 
September,  i885. 

Slow  Burning,  A  series  of  articles  by  W.  H .  Dabney  in  Building,  Feb.  6, 1886, 
et  seg. 

Slow  Burning  Construction.  Specifications  and  requirements  of  the  Continental 
Fire  Insurance  Company.    Am,  Arch.*  No.  8x5,  Aug  8,  i89i.  pp.  89-90. 

Slow  Burning  Construction  of  Buildings.  Paper  by  H.  B.  Chess  read  before 
the  Eng.  Soc.  West.  Pa.,  describing  and  discussing  various  methods  of  con. 
sttuction.  Fully  illus.  /r(?«  >4^,  Aug.  i3, 1891,  pp.  247-5o.  Ry.  Rev.,  Oct.  10, 
i89i,  pp.  657-8. 

Standard  Storehouse  Construction.  Abstract  from  a  pamphlet  prepared  by  C.  J. 
H.  Woodbury.  Gives  detailed  description  with  drawings  of  typical  store- 
house.   Eng.  Record,  Sept.  i9, 1891.  pp.  246-8. 

Steel  Plate,  Detailed  plans  and  descriptions  of  a  method  of  constructing  build* 
ings  with  embossed  galvanized  steel  plates.    Sci.  Am.  Sup.,  Nov.  5, 1887. 

See  Columns,    Concrete  Buildings .    Factory  Construction, 

Building  LrAws.  Comparative  Municipal  Building  Laws,  Classified  synopses  of 
the  building  laws  of  the  principal  American  cities.  Am.  Arch,,  Aug.  i,  Sept. 
5,  i89i. 

Proposed  National.  Draughted  at  a  meetingof  the  Combined  Committee  on  Buil- 
ding Ordinances,  held  at  New  York.  Apr.  2,  1891.    En^.  Record,  April  25, 

1891.  p.  3^. 
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Building  Material,  ^/r^»^M  ^.  Abstracted  from  a  paper  by  Capt.  Siddon  before 
the  Inst,  of  British  Architects,     yon  Nos,  En^r,  Ma£r.%  Vol.  VII.,  p  254. 

Building  Materials  and  their  use  in  Fire-Proof  Construction.  By  S.  E.  Loring.  An 
illustrated  series  describing  the  best  and  latest  practice  in  the  construction  of 
fire-prooi  buildings.    Buildings  Dec.  i7i  i887,  et  seq- 

Buildings. 

Chicago  A-uditorium,  An  illustrated  description  of  thiS  new  building.  Many 
details  of  construction  are  given.  Eng.  &>  Build.  Hec.t  April  12,  i8go,  Vol. 
XXI,  p.  a96,  et  seff,  Wochenschrift  des,  Oest.  Ing,  u.  Arch.  F.,  March  28, 1890, 
p.  123. 

ZV^:r«/ i9»«7((/Mr^,  Philadelphia.  Complete  description,  with  illustrations.  Eng, 
6f  Build.  Rec.%  May  4, 1889,  et  seg. 

Erection  of.    See  Cranes,  Traveling  y id* 

Failure  of.  Abstract  of  a  lecture  by  Prof.  T.  R.  Smith,  giving  several  cases  of 
failure  and  discussing  causes.  The  Architect.  Reprinted  in  Am.  Arch.y 
April  II,  1S91,  pp.  a8-9. 

Foundations  of.    See  Shoring  of  Buildings .    Foundation  J  or  Heavy . 

Height  of.    French  law  of  1884  in  full.    San.  Eng.,  Sept.  24,  iS85. 

Mctsonic  Temple,  Chicago.  Description  of  this  20-storied  building  ^%ith  illustra- 
tions  of  foundation,  roof  trusses,  etc.    Lon.  Eng.,  Aug.  7.  1891.  pp.  146-7- 

50-52. 

Metropolitan  Opera  House.  St.  Paul,  Minn.  Illustrated  general  description  and 
details  of.    Eng.  Rec.^  June  i3,  i89i,  pp.  23-4,  et  seq. 

Observations  on  Heavy.  A  paper  read  at  the  Buffalo  Convention  of  the  Am.  Inst^ 
of  Architects,  October,  1888,  by  R.  W.  Gibson,  of  New  York.  Eng  6*  Build. 
Rec,  Nov.  3, 1888. 

See  Heating  and  Ventilation. 

Bulkhead  Construction  on  North  River,  New  Yorh  City.  Description,  with  illustra- 
tions.   Eng.  News,  May  25,  i889. 

Bulkheads.  Illustrated  description  of  a  proposed  system  of  water-tight  bulkheads. 
Proposed  to  use  piles  made  of  metal  bent  U-shaped,  fitted  together  and  filled 
with  concrete.    Eng.  News,  Jan  8, 1887. 

Buoys,  Electric  Lighted,  in  New  Yorh  Harbor.  Illustrated  description  of  the  appar- 
atus and  the  means  of  generating  and  transmitting  the  current.  The  Elec. 
World,  Feb.  2.  i889. 

-Cable  Conduit  Yokes. 

Their  Strength  and  Design,  Paper  by  J.  B.  Johnson,  member  St.  Louis  Engi- 
neers' Club,  with  discussion.  Read  Feb.  6,  i88g.  your.  Assn.  Eng.  Soc,  June 
i889.    Vol.  VIII.,  p.  327. 

The  relative  strength  of  different  forms  of  rast-tron  yokes,  as  found  by  actual 
tests,  including  the  "Johnson  solid  web  yoke."    St.  Ry.  Gaz.,  March,  iS89. 

Detail  drawing  of  the  cable  yokes  and  connections  on  Third  Ave.,  and  Broad- 
way, N.  Y.,  lines.    St.  Ry,  Jour.,  Nov.,  i89o,  pp.  54-5,  557. 

Yokes  and  Sub-wcQ^ .  A  valuable  illustrated  article.  The  details  are  well  shown 
and  described.     St,  Ry.  Jour.,  July,  1890,  pp.  346-52,  et  seq. 

•Cable-Driving  Drums.  Wear  of  Grooves  of  Cable-Driving  Drums.  Tables  show- 
ing actual  wear  under  varying  conditions  are  given.  St.  Ry.  Jour,,  March, 
i89o,  Vol.  VI.,  p.  x47. 

An  illustrated  description  of  Walker's  differential  cable  drums,  designed  to  pre- 
vent the  irregular  wear  in  grooves  of  cable  drum  and  obviate  excessive  wear 
of  cable.    Am.  Eng.,  Dec.  5, 1888. 

Cable  Grips. 

Life  of  Grip-faces  and  Cables  on  Cable  Roads.      A  brief  article  by  F.  W.  Richart, 
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Cable  Oripa,  continued. 

giving  the  results  of  experience  on  several  roads.      Technograph,  (Univ.  of  111. 
Annual),  iS9o-9i.    Reprinted  in  Eng:  News,  July  ii.  i89i. 

Underground  Cable  Clip,  In  use  in  English  collieries.  Illustrated  description. 
Lon.  Eng.,  Feb.  i,  i8^. 

Various  forms  of  grips  are  fully  described  and  illustrated.  An  interesting  paper 
by  C.  B.  Fairchild.    St.  Ry.  Jour.,  Aug.,  i89o,  pp.  367-74. 

Cable  Railroad  Syatemp. 

Agudio  System.  Description  of  the  system  proposed  by  Agudio  in  x863:  also  of  a 
road  from  Torino  to  the  Superga,  built  by  Agudio  and  opened  in  1S84.  Eng. 
Newi,  July  x9. 

Agudio,  Worked  by  EmUess  Hopes  for  Steep  Inclines.  By  T.  Agudio.  Proposes 
to  use  turbine  wheel  for  power  to  run  a  double  system  of  wire  ropes  which  will 
communicate  power  to  a  "locomotor"  with  pinion  gearing,  yon  Nos.  Eng, 
il/<V..Vol.  XXIIL,p.23o. 

Burgenstock  Mountain  Railway.  This  new  and  interesting  line  is  fully  des- 
cribed by  A.  Sommerguth.  The  average  grade  is  $3.2  in  100.  The  line  is 
operated  by  two  Thury  d]mamos  worked  by  turbines.  Zeitschrift  des  Vereines 
deutscher  Ingenieuret  1890,  p.  61.  Abstract  in  Proc,  Inst,  C,  R,,  Vol.  C>,  i89o,  pp. 
434^. 

Improved,  Illustrated  description  of  new  iorm  of  cable  road,  in  which  the  cable 
is  supported  on  truclcs  attached  to  it,  and  each  truck  frame  carries  a  projection 
intended  to  engage  with  the  driving  device  carried  by  the  car.  Mechanics, 
January,  i889. 

Inclined,  of  Hoboken,  N.  J.  Illustrated  description  of  its  pecularities,  especial- 
ly the  grip  and  brakes.    Sci,  Am,,  Feb.  20.  i886* 

Otto  System.  Describes  the  installation  prepared  for  the  New  Castle  Exhibition, 
with  illustrations  showing  details.    Lon.  Eng,,  April  6, 1888. 

Rassmussen*  A  description  of  this  system,  which  is  about  to  be  put  down  at 
Sioux  City,  la.,  with  cuts  showing  the  construction  of  the  cible-tube,  sprocket- 
wheel,  etc.,  in  Eng.  News,  May  7, 1887. 

A  summary  of  the  special  features  of  all  the  cable  roads  in  America,  with  discus- 
sion.   By  Wm.  H.  Searles.    your.  Assn.  Eng.  Sod  Vol.  VI.,  p.  10. 

Vogel  system,  in  which  the  conduit  IS  composed  of  rolled  ste?l  bars  and  is  but 
ten  inches  deep,  is  illustrated  and  described  in  St.  Ry.  your,,  Jan.,  i^9i,  p.  28 
Eng,  News,  Jan.  3x,  i89ii  pp.  io4-5. 

Cable  Railroads. 

Belleville,  Parts.  Illustrated  description.  Abstract  from  Le  Genie  Civil.  Sci 
Am.  Sup,,  Sept.  6, 1890,  No.  766,  p.  i223i. 

By  D.  J.  Miller.  A  valuable  paper  on  cable  roads.  Treats  of  conduits,  pulle  ' 
vaults,  drainage,  curves,  cables,  and  gives  an  estimate  ot  cost.  Illustrated. 
your.  Assn.  Eng.  Soc.,  Vol.  VI.,  p.  201.  Eng.  News,  June  4  and  11, 1887.  .Ab- 
stracted in  R,  R,  Gaz„  June  4<  i887. 

Birmingham,  Eng.  Gives  a  brief  description,  with  a  two-page  detailed  drawing, 
of  the  Birmingham  cable  road.    Lon.  Engineer ^  June  22, 1888. 

Broadway  Cable  Road,  New  York.  General  construction  and  methods  of  oper- 
ation, plant,  etc.,  described.    Illustrated.    Eng,  Record,  July  25,  x89i,  etseq. 

Brooklyn  Bridge, 

By  G.  Leverich,  before  the  American  Society  of  Civil  Engineers.  Gives  a  very 
complete  description  of  the  road,  plant  and  particulars  of  traffic  and  operation, 
details  of  wear,  renewals  and  changes,  \rith  28  plates  showing  details.  Very 
valuable.      Trans.  A,  S.  C.  £.,  Vol.  XVII.,  (March,  1888),  pp.  67-102. 

Terminal  Plans.  Sketch  and  description  of  general  plan  for  proposed  term- 
inals.   Eng.  News,  January  it,  iSgo,  p.  26,  37. 
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Cable  Railroads,  Brooklyn  Bridge,  continued. 

New  Terminals  for.  Report  of  the  Board  of  Expercs.  £n£,  News,  Jan.  rj* 
i89i,  pp.  S4-5.  £n£r.  /Record, }qh.  17,  i89i,  pp.  X05-6.  /^.  R.  Guz.,  Jan.  16, 
i89i,  p.  42.    Ry.  Rev.,  Jan.  2^, i89i,  pp.  54-5. 

Traffic  Capacity  of.  An  exhaustive  and  valuable  paper  discussing  this  inter- 
esting problem  quite  completely.  Much  valuable  data  is  given.  Illustrated. 
R.  R.  Gax.,  Marcht  28,  1890.  Vol.  XXIL.  p.  aio,  et  seg. 

Carry  in£  a  Cable  Railway  Across  a  Drawbridge.  Accomplished  by  means  of  a 
conduit  beneath  the  river.  Illustrated  description.  Ene.  News,  Sept.  i9, 
i89i,  pp.  268-9. 

Chicago  City  Railway,  Ponoer  Station.  An  exhaustive  description  of  this  new 
and  complete  power  station.    Illustrated.    St.  Ry*  Jour,,  August.  x889. 

Chicago^  North  and  West  Chica£V  St.  Ry.  Co*5.  Cable  Lines.  An  account  of 
the  extensive  Chicago  system  of  cable  railways,  showing  location,  tunnel  sec- 
tions, VR nation  ol  H.  P.  exerted,  etc.    St.  Ry,  Jour.,  May,  i89o.  p.  ai3. 

Construction  and  Operation  of  Cable  and  Electric  Railways.  A  paper  by  H.  M. 
Kebby,  before  the  Eng.  Club  of  St.  Louis,  comparing  cost  of  construction  and 
of  operation  of  the  two  systems.  In  the  paper  and  following  discussion,  con- 
siderable data  is  given  on  the  subject.  Jour.  Assn,  Enf^,  Soc.^  February,  1891. 
pp.  79-94.    Abstract  in  Ry.  Rev.,  March  14,  iS9i,  pp.  it»6-7. 

Edinbursrh  Northern  Cable  Tramways.  Abstract  of  a  paper  by  W.  >f.  Colam, 
Assoc.  M.  Inst.  C.  E.,  describing  this  system.  The  conduit  is  only  ]9  inches 
deep  by  9  inches  wide,  with  recesses  every  50  feet  to  receive  the  carrying  pul- 
leys. Details  illustrated.  St.  Ry.  Jour.,  Jan.  i89i,  pp.  13-17.  Lon-  Engineer, 
Aug.  8,  i89o,  pp.  112, 116. 

Efficiency  Diagram.  A  diagram  and  explanation  by  Mr.  Frank  Allen,  made  for 
Metropolitan  Street  Ry.  Co.,  of  Kansas  City.  Mo.  Eng.  News,  May  3,  i89o. 
Vol.  XXIII.,  p.  4i6. 

Efficiency  of.  Its  variation  with  length  of  cable  and  other  elements  of  construc- 
tion. Limiting  length  at  which  the  efficiency  would  become  zero,  with  formula 
and  curves.  Read  at  the  February  meeting  of  the  Engineers'  Club  of  St. 
Louis,  by  James  A.  Seddon,  J<mr.  Assn.  Eng.  Soc,  Vol.  VI.,  No.  4,  February- 
April,  i887;  Eng.  News,  June  18  and  i9, 1887.  An  abstract  from  the  Philadelphia 
Press.  Contains  table  giving  a  comparison  of  the  costs,  expenses  and  profits 
compared  with  horses.    Eng.  News,  March  12.  i887. 

Highgate  Hill,  Lfmdon,  The  peculiar  features  described  of  this,  the  first  cable 
road  in  Europe,  opened  1884,  by  W.  N.  Colam.  before  the  Soc.  of  Engrs.  Van 
Nos.  Eng.  Mag,,  Aug.  i865. 

History  and  Developement.  Report  of  the  committee  of  the  Am.  St.  Ry.  Assn., 
giving  the  history  and  developement  of  the  system,  short  accounts  of  the  sys- 
tems of  various  cities,  and  some  practical  considerations  in  regard  to  construc- 
tion and  operation.  St.  Ry.  Jour.,  Nov.,  i89i.  pp.  578-87.  St.  Ry-  Rev.,  Oct., 
i89i,  pp.  427*31. 

Jersey  City  New  Elevated  Cable  Railway.  Brief  description  with  illustration. 
Sci.  Am.,  Aug.  16,  l89o.  p.  95. 

Kansas  City.  Table  showing  present  condition  and  mileage  of  Kansas  City 
cable  roads.    Eng  News*  Dec.  8,  1888. 

Los  Angeles^  Cal.  Viadtictfor.  Details  of  a  cable  railway  viaduct,  presenting 
some  novel  and  unusual  features.  Designed  by  Samuel  G.  Artingstall,  C.  E., 
of  Chicago.    Eng.  News,  Jan.  25,  i89o.  Vol.  XXIII,  p.  8a. 

Los  Angeles t  Cal,  An  illustrated  descnption  of  tracks,  engines  and  driving 
plant  and  boilers.  Endless  rope  transmission  of  power  is  used  in  the  driving 
of  machinery  and**  Harelton  Tripod  Boilers"  of  5oo  H.  P.  are  illustrated  and 
briefly  described  as  they  appear  in  actual  operation*  St.  Ry.  Jour.,  March. 
1890,  Vol.  VI.,  p.  97.    Sept,  i89o.  pp.  4o9-ii. 
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Cable  Railroads,  continued. 

Melbourne t  Australia.    Description  with  map.    67.  Ry.  Jour.,  Feb.,  i8qo,  p.  60. 

Oakland,  Cal.  The  conduit  is  formed  entirely  of  concrete.  Si. /dy.  7our.,  Feb., 
i89o,  p.  s83-S. 

OfercUingr  Expenses  on  Cable  Railways.  How  to  Reduce.  Practical  suggestions 
from  an  operator's  standpomt.  Gives  considerable  information  as  to  operat- 
ing expenses,  best  practice  and  various  details  of  operating.  By  M.  K.  Bowen. 
St.  Ry,  Jour.,  June,  i89i.  pp.  3o4-5. 

Philadelphia.  Causes  of  the  failure  of  the  system  found  in  the  cheap  and  unsci- 
entific character  of  the  yokes.  Paper  by  Prof.  L.  M.  Haupt,  in  Proc.  En£, 
Club,  Phila.,yo\.  V.,  p.  226. 

St  Louis,   Windins"  Plant  at.    Illustrated.    Am.  En£.,  ]M\yZ-i,  liqo. 

San  Diesro,  Cal%,  Cable  Tramway.  Description  of  power  plant  and  rollmg  stock 
on  this  light  cable  road.  By  Frank  Van  Vleck.  St,  Ry.  Jour.,  July,  i89i,  pp. 
837-40. 

Third  Avenuet  JV.  Y.  Track  Details  of.  Folding  plate,  Eng:  News,  Dec.  13, 
i89o,  pp.  523-4,  Cable  Pulleys  and  Lifts,  Hid,  Dec.  20,  p.  $42-3. 

W<ishing-ton,  D.  C.  Description  of  system  and  power  plant,  with  illustrations  of 
conduit,  tension  apparatus,  rope  drive,  etc  St,  Ry.  your.,T>tc.t  1891,  pp.  655-8* 

West  Point,  New  York.  Cable  railway  constructed  by  C  W.  Hunt  &  Co.,  to 
convey  coal  from  the  wharf  to  the  military  academy,  a  distance  of  1.200  feet 
horizontally  and  i3o  feet  vertjc&lly.    Illus.    Am.  Mfr.,  Jan.  24,  i8go,  p.  7- 

Yokes.    See  Cable  Conduit. 

See  Electric  Railroads,  Street. 

Cable  Towing. 

In  France.  A  description  of  the  methods  and  apparatus  used  in  France  for  tow- 
ing boats  by  continuous  cables  carried  over  pulleys  on  shore.  The  R.  R.  &* 
Eng-.  Jour.^  April,  i88<j. 

On  the  Volga.  Description  of  the  capstan  navigation  by  horse  and  steam  pow- 
er, the  cable  being  anchored  a  few  miles  ahead  continually  by  auxiliary  tug 
Am.  Eng.,  Feb.  27, 1885. 

Theoretically  and  experimentally  considered  as  employed  on  the  Rhine.  By 
Prof.  K.  Teichmann,  Stuttgart.  Abstract  given  in  Proc.  Inst.  C.  E.,  1884,  Vol. 
LXXXVI..  p.  407. 

Theoretical  investigation  by  J.  B.  Johnson  on  the  relative  amounts  of  work  per- 
formed when  propelling  the  same  boat  at  different  speeds,  with  or  against  cur- 
rents of  different  velocities,  by  cable  and  by  paddle-wheel  or  screw.  Van  Nos. 
Eng.  Mag.,  Vol.  XXIIL,  p.  369. 

See  Canal  Traction. 

Cables. 

Breakage  oj a  Cable  on  the  Brooklyn  Bridge.  A  short  article  including  a  tabula- 
ted statement  of  number  of  days  service,  miles  hauled,  passengers  hauled, 
tons  hauled  and  ton  miles  of  four  cables.    R.  R.  Gaz.t  April  4,  1890.  Vol.  XXIL, 

p.  232. 

Chain.  A  full  discussion  of  the  determination  of  the  character  of  iron  best 
adapted  for  chain  cables,  the  best  form  and  proportions  of  links,  with  details  of 
the  testing  of  a  large  number  of  specimens.    Report  U.  S.  Board  0/  Testing, 

Vol.   I..  1881,  pp.  1-2'^. 

And  Driving  Machinery.  An  excellent  paper  by  C.  B.  Fairchild.  Fully  illus- 
trated.   St.  Ry.  Jour.,  Sept.,  i89o,  pp.  423-33. 

Experiments  on  the  Wire  Rope  0/  the  Superga  Railway.    A  paper  by  A.  Galassini 
in  //  Politecnico,  i89o,  p.  49.    Three  short  tables  giving  the  breaking  weight  and 
elongation.  Abstract  in  Proc.  /nst.  C.E.,  Vol.  C.  i89o,  pp.  433-4.  Eng.  ^  Build. 
Rec,  July  i9,  i89o. 
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Cables,  continued. 

Hoistin£:  A  formula  for  calculating  the  section  of  hoisting  cables,  adapting  them 
to  a  given  load,  and  allowing  for  their  own  weight,  is  given.  Eng".  News,  March 
5. 1887. 

Manu/aciure  for  Suspensiim  Bridsres.  As  exemplified  in  the  East  River  Bridge. 
By  W.  Hildenbrand.  A  detailed  description  of  the  cable-making  machinery 
and  of  the  process  employed  on  the  East  River  bridge.  Van  Nos.  EttsT'  Ma^-.^ 
Vol.  XVII.,  pp.  171,  i93 and 289.    Also  Van  JVos,  Set.  Series,  No.  3a. 

Manufacture  of  Street-Cable  at  San  Francisco,  where  they  are  made  at  the  power 
house  of  the  company.    Sei.  Am,  Suf.,0<::\,  3o,  1886. 

Steel.  Abstract  from  the  specifications  for  the  steel  cables  for  Birmingham 
cable  roads.    Lon.    Eng*,  Aug.  12, 1887. 

Submarine  Cable  Industry,  By  E.  Vlasto.  I,  Historical;  II.  Statistical:  III.  The 
Worlcshop  at  Calais.  Societe  des  Ing-enienrs  Crvils;  Memoir es,  March.  1891^ 
pp.  267-92. 

Tests  of  Wire  Ropes,  A  valuable  paper  by  A.  S.  Biggart.  Proc.  Inst,  C.  E-t 
Vol.  CI.,  1890.  Paper  No.  2247,  pp.  231-41:  appendix  containing  8  tables,  pp. 
242-8.    En£^.  News,  Jan.  17,  ]89o,  pp.  50-S2. 

See  Submarine  Cable.    Cable  Grips. 

Caissons.    S^e  Foundations,  Compressed  Air.    Coffer  Dams. 

Calculating  Machines.  A  Few  Practical  Uses  of  the  Lograrithmic  Curve,  By  Wm. 
Cox.  Several  examples  of  its  use  explained.  Eng.  News,  Aug.  29,  i8qi,  pp. 
19S-6. 

A  brief  description  of  the  remarlcable  machine  invented  by  Leon  BoUee.  Illus- 
trated.   Mfr.  <&*  Build,t  July,  1890,  p.  156. 

F^mondson's.    Described  and  cut  given  in  Lon.  Engr,^  and  Iron  Ag^e,  July  2,  1885. 

Invented  by  A.  P.  Leschom.  M.  £.,  with  Phoenix  Bridge  Co.  Has  special  appli- 
cation  to  truss  calculations.  Brief  illustrated  description.  Eng.  News,  Nov. 
24, 1888. 

Calorimeters.  A  New  Form  of  Calorimeter,  Determines  amount  of  water  in  steam 
by  observing  the  fall  in  temperature  of  a  given  quantity  of  superheated  steam 
necessary  to  re-evaporate  it.    Am.  Eng-.^  Dec,  3. 1885. 

For  Testing  Fuels  on  a  Small  Scale,  with  Azotes  on  Fuel  Testing  Stations,  By 
Bryan  Donkin  and  John  HoUiday.  Proc.  Inst.  C,  E.,  Vol,  CII.,  1890.  Paper 
No.  2466,  pp.  292-3o4. 

Notes  on.  Paper  by  R.  C.  Carpenter,  before  the  Am.  Soc.  M.  £.,  describing 
several  forms  and  their  uses,  especially  of  the  throttling  calorimeter.  Abstract. 
Mechanics,  Aug.,  i89i,  pp.  i8i-4. 

Steam.  A  pai)er  by  G.  H.  Barrus.  read  at  the  meeting  of  the  A.  S.  M.  £,  Illus- 
trated. Eng.  News,  May  31,  i89o,  pp.  52o-3.  Trans,  A.  S.  M.  E.,  Vol.  XI.,  i89a, 
pp.  790-828.    Abstract  in  Mechanics,  June,  1890. 

See  Gas  Calorimeter,    Locomotive  Tests- 

Cams.  A  brief  treatise  on  the  Steamboat  Cam,  by  Louis  Johnson.  Illustrated. 
Trans,  A,  S,  M,  E.,  Vol.  II.,  p.  122. 

Canal  Congress. 

Brussels.  Synopsis  of  the  proceedings  of  the  Brussels  Inland  Navigation  Con- 
gress; details  and  illustrations  of  the  principal  canal  work  in  Europe.  Lon. 
Eng.,  July  9, 1886:  also  Van.  Nos,  Eng,  Mag.,  Aug.  x886. 

International  Canal  Congress  at  Manchester,  July  28th  to  August  xst,  i89o.  Re- 
port oi  proceeding  of  section  A,  dealing  with  inland  canals.  Illus.  Lon .  Eng, 
August  8  and  15,  i89o,  pp.  166, 1S1-4.  Brief  abstract  in  Eng,  News,  August  3o, 
Sept.  6, 1890. 
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Canal  Conference.  Society  of  Arts,  At  a  conference  recently  held  under  the 
auspices  of  the  Society  of  Arts,  fifteen  papers  on  canals  and  inland  navigation 
were  presented.  They  cover  the  use,  history,  progress  and  present  condition 
of  canals,  their  influence  on  railroads,  and  a  comparison  of  the  cost  of  traffic 
on  each.    Jour^  Soc»  Arts,  May  a8,  etseg.,  i88S. 

Canal  Conatructlon,  Mechanical  A pf  lionets  for.  Illustrated  description  of  machines, 
chiefly  dredges,  used  in  the  construction  of  the  Manchester  canal.  By  E.  L. 
Williams  before  the  Inst.  M.  E.  Lon.  Ensr,  Engr,  News,  Oct.  3i,  1891,  pp. 
418-ao. 

Canal  Engineering.  By  L.  F.  Vernon-Harcourt,  before  the  Society  of  Arts  Canal 
Conference.  Treats  of  the  past,  future  aims  and  the  prospects  of  canal  engin- 
eering in  the  future.    Jour.  Soe,  Arts,  May  25, 1888. 

Canal  Lift. 

Fontinettes,  France,  Gives  a  discussion  on  canal  lifts  vs.  locks,  and  a  description, 
with  view,  of  the  hydraulic  lift  at  Fontinettes,  France.  R,R,  Gaz.,  Sept.  21, 
1888.  £.  6*  M.  your.,  Sept.  29,  18S8. 

^(/rox^/MT  j£/A^a/<>r,  replacing  five  locks  by  a  single  lift  of  43  ft.,  at  Fontinettes, 
Franceli  Many  cuts  and  full  description.  Translated  from  the  French.  Sci. 
Am,  Sup,,  Feb.  21, 1885;  also  Lon.  £n^.,  July  10, 1885. 

Hydraulic  Lift,  at  La  Louviere,  Belgium.  Illustrated  description.  Lon.  Engin- 
eer, Dec.  14. 1888:  II,  i889;  Jan.  25,  i889. 

Hydraulic  Lift.  A  description,  with  illustrations,  of  the  hydraulic  lifts  used  to 
overcome  large  differences  of  level  in  the  canalof  the  Centre,  in  Belgium. 
R.  R,  &•  Ene-  Jour.,  March,  1889. 

Inclines  Elbing^  Hiland,  Holland,  The  locks  replaced  by  inclines  operated  by 
turbines.  Abstract.  Inst.  C.  E.,  Vol.  LXXXIII.,  p.  470;  also  Zeitschrifi  f. 
Batavesen,    1885,  p.  63. 

Inclined  Plane  to  serve  instead  0/ Locks.  The  boat  floated  in  water  on  moving 
trucks  running  on  a  railway.  Illustrated.  From  the  French.  Sci.  Am.  Sup., 
July  4. 1885. 

Vertical  Lifts  for.  An  address  by  Oscar  W.  Petri,  Magdeburg.  The  relative 
advantages  of  various  forms  of  locks  are  discussed  including  vertical  lifts,  and 
a  detailed  description  of  illustrations  given  of  a  proposed  design  for  a  large 
lift  intended  for  use  on  the  German  canals.  En£^.  News,  May  9.  i89i,  pp.  442-4. 
Lifts  for  ocean  vessels  discussed;  iHd.  May  23,  pp.  500-2. 

Canal  Lrocks. 

Descnption  of  the  Aubois  canal  lock,  on  the  lateral  canal  of  the  Loire  River. 
Method  of  snppl3ring  and  filling  is  by  means  of  oscillating  liquid  columns,  Van 
Nos.  Fmst.  Most.*  VoL  XIX.,  p.  85. 

Gates t  the  Strength  ol.    By  C.  H.  Romanes.   A  series  of  articles  beginning  Nov. 

21, 1884,  in  Lon.  Engineer. 
Gates.    See  Appliances,  Lock  Gates. 

Prefect  for  a  Canal  Lock  of  to  Meters  (t^,t  feet)  Lift.  Proposed  by  Mi.  Fon- 
taine, chief  engr.  Fonts  et  Chaussees.  A  masonry  dam  takes  the  place  of 
the  lower  gate,  boats  entering  the  lock  through  an  arched  opening.  Illus- 
trated description.    En^^,  News,  Sept.  i9.  1891,  pp.  252-3. 

Ship,  to  be  operated  by  Steam,  Describes  those  in  use  on  the  Delaware  and 
Raritan  Canal.  Designed  by  Ashbel  Welch.  Illustrated.  Trans.  A.  S,  C.  £., 
Vol.  IX.  (1880),  pp.  293-318. 

See  Hydraulic  Lifts.    Lock  Gates,  Canals,  Skip,  Panama. 
Canal  Traction, 

A  paper  by  J.  B- Johnson  on  the  relative  amount  of  work  done  in  propelling 

boats  by  paddle-wheels  and  by  cables.    Van,  Nos.  Eng:  Mag:,  Vol.  XXIII., 

p.  369. 

Abstract  of  a  paper  before  the  International  Congress  on  Inland  Navigation, 
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Canal  Traction,  continued. 

Brussels,  1885.  Describes  the  various  methods  of  chain  or  cable  towage,  and 
particularly  a  new  system  which  is  analogous  to  a  cable  tramway.  Endless 
chains  succeed  eich  other  on  the  bank,  the  boat  being  fastened  to  them  by 
grip.    Proc.  Inst.  C  E.,  Vol.  LXXXII.,  p.  419. 

In  Belgium.  The  various  methods  of  navigation  and  cost  on  the  different  can- 
als is  described  in  a  paper  in  Revue  Universelle  des  Mines,  Abstract.  En^. 
News^  March  3,  i883i  pp.  98-ioo. 

Relation  of  Resistance  to  Speed  on  narrow  and  shallow  water  ways.  By  R.  F, 
Condert  M.  L  C.  E.,  with  discussion  by  Lloyd.  Hartley,  Williams,  Gordon, 
Latham,  and  many  others,  making  over  100  pp.  of  matter  in  Proc.  Inst.  C,  £., 
1884,  Vol.  LXXVI. 

Resistance  of  vessels  in  confined  channels  and  its  effect  on  the  dimensions  of 
navigation  canals.  By  M.  Graevell.  Interesting  to  students  of  theoretical 
hydraulics.    Der  Civil  Ing-enieur,  1887,  PP*  93-iio. 

Steam  on  Canals.  Propulsion  by  a  fixed  wire  rope  and  clip-drum.  Experiments 
in  Belgium.     Van  Nos.  En^r-  Mag^.,  Vol.  I.,  p.  744. 

Steam  &n  Canals .  By  G.  E.  Harding.  Gives  some  of  the  most  prominent  ex- 
periments which  have  been  designed  to  improve  the  construction  of  vessels 
adapted  to  inland  navigation  and  the  application  to  them  of  mechanical  means 
of  propulsion.     Van  Nos.   Enff.  Magr**  Vol.  V.,  p.  84. 

Steam  Power  on  Canals .  Several  articles  describing  its  use  on  various  canals. 
Proc.  Inst.  C.  E.  Vol.  XXVI,  pp.  1. 

See  Canals,  Ship. 

Canals,  and  Inland  Navigation. 

By  W.  J.  C.  Moens,  before  the  Society  of  Arts  Canal  Conference.  Gives  much 
information  relative  to  inland  navigation  in  France,  Belgium  and  Holland! 
Jour.  Soc.  Arts,  June  8,  x888. 

By  Gen.  Randall,  before  the  Society  of  Arts  Canal  Conference.  Advocates  the 
control  of  canals  by  the  Government  as  national  works.  7our.  Soc.  Arts. 
June  1, 18S8. 

European  Inland  Navigation.  Extensive  extract  from  a  report  by  Lieut.  Col. 
William  E.  Merrill.  Eng.  6*  Build,  Rec,  Nov.  22,  i89o,  p.  392.  Tables  of 
canals  and  canalized  rivers  of  the  U.  S.    ibid'^  Nov.  29,  p.  4ii. 

Transport  by  Canals  and  Railroads.  By  G.  Lester,  befoie  the  Society  of  Arts 
Canal  Conference.    Jour.  Soc,  Arts,  June  i,  1888. 

Transportation  in  the  iqth  Century,  By  F.  R.  Condor,  before  the  Society  of 
Arts  Canal  Conference.  Discusses  transportation  in  England  by  land  and 
water,  and  shows  how  the  canals  have  been  taken  in  hand  by  the  railroad  at 
a  loss.    Jour.  Soc,  Arts,  June  i,  \88l. 

Birming-ham  and  Bristol^  Gives  details  of  the  proposed  canal  between  Bir- 
mingham, Gloucester  and  Bristol.  Estimated  cost  is  about  $10,000,000.  Lon. 
Engrineer,  June  24.    1887. 

Of  Canada.  A  historic  sketch  of  the  Lachine,  Beauharnois,  Williamsburg. 
Weliand,  St,  Peter's  an^  other  canals.     Van  Nos,  Eng.  Mag.,  Vol.  V.,  p.  154. 

Cape  Cod.  Description  of  the  above  canal,  with  map  showing  location.  San. 
Eng.,  Nov.  5,  1S87. 

Closing  Breaks  Under  Difficulties.  By  O.  T.  Whitford.  Gives  details  of  the 
closingof  a  break  in  the  guard  lock  of  Chenango  Canal  at  Binghamton,  N. 
Y.,  Trans.  A.  S.   C.  E.,  Vol.  II.,  p.  161. 

-Coast  Line,  between  Norfolk,  Va.,  and  IVilmingtott,  S.  C.  Report  by  T.  Tliayer 
Aberi  in  regard  to  the  physical  features  of  the  route.  Contains  historical  in- 
formation regarding  the  shape  of  the  coast  as  well  as  results  of  late  surveys. 
Ex.  Doc,  No.  35,  44th  Congress,  1st  session. 
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Canala,  continued. 

Cornwall  Canal.  By  S.  Keefer.  A  history  of  the  work  fxom  1S33.  Three  folding 
plates.    Tratis,  Can,  Soc,  C.  £.  Vol.  III.,  Pt.  II.,  iVh,  pp.  297-313. 

Deterioration  of  .  A  papertreating  of  the  causes  of  ruin  to  canals  and  irrigation 
works,  also  on  the  estimated  losses  from  deterioration  of  irrigation  canals.  Van 
Nos.  Engr.  Mag".*  Vol.  XXL,  p.  38i. 

Erie.  Engineering  problems  involved  m  the  proposed  improvement  of  the 
Eric  canal  by  increasing  the  depth  of  the  channel  one  foot.  By  £•  Sweet. 
Jr.,    Trans,  A.   S.   C.  £.,Vo\.  IX.,  pp.  99-110.    Discussion  on  p.  2S7. 

On  the  Radical  Enlarg-ement  of  the*  to  permit  the  lake  boats  to  pass  directly 
to  New  York.  By  E.  Sweet,  with  discussion  by  Corthell,  North,  Pope,  Poe, 
Drake,  Boiler,  Walker,  Chesbrough,  Evans.  Clarke,  Edwards,  Merrill, 
Van  Buren,  Henry,  Chanute,  Herschell,  Cooper,  Collingwood,  and  others. 
The  proposition  is  to  increase  the  depth  to  18  feet,  width  to  100  feet  on  the 

.ix>ttom,  length  of  locks  to  450  feet,  and  make  lake  Erie  the  summit.  Discus- 
sion brought  out  a  mass  of  statistics  and  opinion.  Estimate  of  cost  varies 
from  $123,000,000  to  $240,000,000.  Trans,  A.  S,  C,  £„  February  and  March, 
1885. 

Slope  of  Water  Surface  on.  By  W.  H.  Searles.  Results  of  a  careful  deter- 
mination, with  description  of  levels.  Trans.  A,  S.  C.  E.^  Vol.  VI.,  (1877). 
pp-  289ra93. 

Great  Britain.  By  M.  B.  Cots  worth,  before  the  Society  of  Arts  Canal  Con^ 
ference.  Gives  the  history,  use  and  progress  of  canal  and  river  navigation  in 
England  and  Ireland.     Jour.  Sac.  Arts,  May  25,  1888. 

Hennepin,  and  Illinois  and  Afichisran,  Surveys  and  estimates,  comparison  of 
routes,  etc.     Report  of  Chief  of  Engrs.,  1883,  Vol.  II.  p.  i763. 

Hennepin  and  111.  &  Mich,  canals  considered  as  engineering  and  commercial 
problems,  treated  by  an  engineer  acquainted  wiih  the  facts  and  surveys. 
Map  and  profile.  En^,  News.,  May  i.  1886,  and  Chicago  Momine  News, 
April  7.  1886. 

Irrigation . 

Head  Gates  and  Boom  0/ Main  Canal,  Dolores,  Cal,  Description,  with  com- 
plete details  of  head  gate  and  boom  of  the  main  canal  of  the  Colorado  Water 
Supply  Co.  W.  H.  Wells,  Chief  Engineer.  En£.  News,  January  4,  1890, 
Vol.  XXIII.,  p.  7. 

Larg-e  Irrig-ation  Canals.  Condensed  from  a  paper  read  before  the  Denver 
Soc.  of  C.  E.,  by  G.  G.  Anderson,  C.  E.  R.  R.  6-  Eng^,  Jour.,  July,  1890, 
pp.  395-9. 

Pecos  Valley  Canals,  Article  by  H.  M.  Wilson,  M.  Am.  Soc.  C.  E.,  describing 
the  irrigating  canal  system  of  the  Pecos  valley,  and  giving  details  of  the  prin- 
cipal one.    Illus.    En£.  News,  Oct.  i7,  i89i,  pp.  350-1. 

The  Sooukesala.  By  S.  A.  Latham.  The  object  of  this  paper  is  to  give  a  gen- 
eral description  of  the  canal  between  Sooukesala  and  Cuddapah,  constructed 
for  irrigating  purposes,  and  direct  attention  to  the  mode  of  safely  construct- 
ing high  banks  for  canals  and  tanks.  Van  Nos,  Enff,  Mag'.,  Vol.  XV.,  p.  38$. 
See  Irrigation. 

Improvement  of,  between  London  and  Birmingham.  By  Henry  J.  Marten .  Gives 
details  of  the  methods  proposedjfor  improving  the  efficiency  and  economy  of 
the  canals  between  London  and  Birmingham.    Jour.  Soc,  Arts,  June  x,  1888. 

Improvement  of.  By  Sam.  Lloyd,  before  the.Canal  Conference  of  the  Society  of 
Arts.    Jour,  Soc.  Arts,  July  8, 1888. 

Lake  Michigan  and  Mississippi,  A  paper  by  T.  T.  Johnston,  discussing  the 
great  water  way  to  connect  Lake  Michigan  with  the  Mississippi  River, 
and  its  influence  on  floods  in  the  Illinois  River.  Jour.  Assn.  Eng^.  Soc.,  Vol. 
VI.,  p.  183. 
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Canals,  continued. 

By  R.  E.  McMath,  before  the  Engineers'  Club  at  St.  Louis.  Discusses  the 
proposed  waterway  from  a  St.  Louis  point  of  view  in  respect  to  its  physical, 
sanitary,  economical  and  political  consequences,  yourn,  Assn.  Engl  Soc., 
August,  1888,  Vol.  VIL,  pp.  3x3-29. 

Levels  0/  the  Lakes  as  affected  by.  By  Geo.  Y.  Wisner  and  others.  Read  be- 
fore the  Western  Soc.  of  Engrs.,  Sept.  5, 1888.  Jour,  Assn.  Ensr^Soc.^  March, 
i8S9. 

Laws  of.  By  A.  B.  Kempe,  before  the  Society  of  Arts  Canal  (Conference.  Ob- 
ject of  the  paper  is  to  give  a  concise  statement  ol  the  existing  laws  relating  to 
canals  in  England.    Jour,  Soc.  Arts,  July  8,  1888. 

Maintenance  of.  By  G.  R.  Jebb,  before  the  Society  of  Arts  Canal  Conference. 
Discusses  the  work  of  a  canal,  method  of  maintaining  them,  with  remarks  on 
the  special  difficulties  to  be  overcome  in  mining  districts.  Jour.  Soc.  Arts, 
May  2$,  1888. 

Mussel  Shoals  Canal.  Brief  description  with  illustration,  map  and  profile  of  this 
important  improvement  on  the  Tennessee  River.  Harper's  Weekly^  Oct.  i8> 
i89o,  pp.  8x3-x4.    En^",  6*  Build.  Rec^  Nov.  22,  i89o.  p.  400. 

In'iNew  York  State.  Report  of  State  Engineer  John  Bogait,  Albany,  1889.  Cloth 
pp.  253.  The  description  of  the  present  condition  of  the  Erie  canal  and  its  im- 
provements is  quite  full.    Tables  and  plates. 

North  Sea.  A  full  description  of  the  North  Sea  Canal  and  improvement  of  the 
navigation  from  Rotterdam  to  the  sea.  Van  Nos.  Eng-.  Mag.,  Vol-  VIII.,  p. 
X76. 

North  Sea  Canal  of  Holland.  An  official  report  by  Gen.  J .  G.  Barnard  to  the 
Chief  of  Engineers,  U.  S.  A.  A  quarto  of  80  pp.  and  11  plates.  Includes  also 
the  improvement  of  navigation  from  Rotterdam  to  the  sea.  Prof,  Papers 
Corps  of  EngTs,t  U.  S.  Army,  No.  22. 

Tancarville,  France.  Gives  brief  description  of  the  canal  being  constructed  be- 
tween Havre  and  the  Seine.    Set,  Am.  Sup.,  Sept.  15, 1888. 

See  Inland  Navigation. 
Canala,  Ship. 

Birmingham  and  Liverpool  Ship  Canal,  Brief  description,  map  and  profile  of 
this  projected  work.  Lon.  Engineer,  Sept.  26,  1890,  pp.  247-8,  Eng,  News, 
Oct.  25, 1890,  p.  370.  Eng.  &*  Build.  Rec,  Oct.  18,  iS9o,  p.  3io.  Iron,  Sept.  i9, 
x89o,  p.  25 1. 

Chesapeake  and  Delaware  Ship  Canal.  Report  on  surveys  giving  estimates.  Eng, 

News,  March  22,  i879,  p.  93. 
Corinth.    A  paper  read  before  the  Vandors  Society  of  Engineers,    and  Arqhts., 

giving  the  history  of  the  enterprise,  the  methods  of  excavation  employed,  the 

cross-sections,  etc.;  with  many  cuts.    Am,  Eng.^  Nov.  28,  X884. 
Corinth.    Proposed  Methods  of  Blasting  and  Removing  the  Material.      Brief  ^des- 

cription  of  canal  and  methods  of  work.     Map,  profile  and  sections.     By  G.  T. 

Specht.    Eng.  News,  June  7, 1884,  pp.  279-8i.'" 
Harlem  River,    Gives  plan  and  brief  description  of  the  proposed  Harlem  River 

Ship  Canal.    Eng.  News,  Aug.  i3,  i883. 
In  iSSa,    A  paper  by  R.  E.  Peary,  M.  Am.  Soc.  C.  E.,  reprinted  from   Trans.  A . 

S.  C.  E.,  in  Sci.  Am.  Sup.,  Feb.  i,  i89o;  p.  ii,736.  et  seg. 
Interoceanic  Comtnunication  by  way  of  the  American  Isthmus.    A  series  of  papers 

by  Lieut.  H.  H-  BarroU,  U.  S.  N.,  giving  full  account  of  work  done  and  \'ar- 

ious  routes  proposed.      Illustrated.      ^.  ^.  <&'.fi>v' 7c?«r.,  April,  May,  June, 

July,  August,  i89o. 

Interoceanic  Communication.  American  Isthmian  Routes.  A  lecture  by  Daniel 
Ammen,  Rear-  Admiral  U.  S.  N.  Historical  review  and  comparison,  showing 
superior  practicabihty  of  the  Nicaragua  Route.  Jour.  Prank.  Inst.,  December, 
1889. 
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Canals,  Ship,  continued. 

Interoceanic  Projects,  Bjr  A.  G.  Menocal.  The  problem  as  presented  in  i87q. 
Includes  a  great  deal  of  valuable  data.  Trans.  A,  S  ,€.£.,  Vol.  VIII.,  (1879), 
p.  315-332.    Discussion  in  Vol.  IX..  pp.  i-98, 117-161:  also  pp.  429-446. 

Lake  ErU  and  Ohio  River  Ship  Canal.  A  pamphlet  issued  hj  the  Canal  Com- 
mission contains  estimates  of  cost  and  considerable  information  as  to  speed  of 
ships  in  canals,  cost  of  dredcins,  etc.,  by  J.  M.  Goodwin.  Brief  Abstract.  R. 
R.  Gaz.t  April  10, 1S91,  p.  249. 

Afanchester.  Construction  of.  A  series  of  articles  describing  in  detail  the  pro- 
gress made  and  methods  employed  in  the  construction  of  the  Manchester 
ship  canal.  Lon.  ^fl;^.,  May  18,  e/j^^.,  1888.  Abstracted  Eng:  News,  June 
30,  et  seg  ,  1888.    En^'.  &-  Build.  Rec,,  Sept.  29.  et  seg„  1888. 

Description  of  the  locks*  gate  sluices,  bridgesi  viaducts  and  other  works  con- 
nected with  the  canal.    Lon.  Ensr.,  May  3x  and  June  6.  i89o. 

En^neerin£  Features,  A  succinct  account  of  the  alternative  schemes  and  of 
the  accompanying  engineering  studies.  By  A.  G.  Lyster,  Trans.  Liverpool 
Ene.  Soc,  Vol.  VII.,  p.  47,  (1886). 

General  account  of  the  canal  as  a  whole.  Map  and  profile.  Lon.  En£ineer, 
July  II,  1890,  et  seg.    See  also  Sci.  Am,  Sup.,  No.  763.  Aug.  16,  iS9o.  p.  12187. 

History  of  the  Bridgewater  navigation,  with  details  of  cuttings  and  disposal  of 
earth,  and  details  of  the  estimates  for  different  items  of  the  work  on  the  ship 
canal,  with  cuts  showing  different  types  of  sections,  geology,  etc  Lon.  Eng., 
Sept.  2,  et  seg . ,  i887> 

Manchester  Docks  Section.  Descriptions  and  illustrations  showing  progress 
on  these  important  docks.    Lon.  Engineer,  Aug.  2,  i889. 

Plant  and  Machinery.  By  L.  B.  Wells,  before  the  Bath  meeting  British  Asso- 
ciation. Gives  a  brief  description  of  the  principal  machinery  now  in  use  on 
the  Manchester  Ship  Canal.    Lon.  Engineer,  Sept.  21,  1888. 

Popular  description  of  this  work  as  to  its  political  and  physical  aspect.  By  G. 
R.  Dunell,  C.  B.,  Eng.  Mag.,  Nov.,  1891,  pp.  204-12.  Part  II.,  idid.,  Dec.,  i89i. 

Summary  of  the  principal  features  of  the  canal  from  Manchester  to  Liverpool. 
Lon .  Eng.,Ju]y  16, 1886.  Also,  by  H.  S.  S.  Smith,  gives  a  short  history  and 
details  of  the  scheme.     Van  Nos.  Eng,  Mag.,  Nov.,  i884. 

Nicaragua. 
Description  of  the  proposed  work,  with  map.     By  Commander  H.  C.  Taylor, 
U.  S.  N.    Paper  read  before  Franklin  Institute,  Oct.  i5, 1S88.      Jour.  Frank. 
Inst.,  Jan.  and  Feb.,  i889. 

Earthguake  Shocks.  Possible  Effect  on  the  Structures  of.  Report  of  Maj  •  C.  E. 
Dutton  on  this  subject.  Discusses  the  question  on  the  basis  of  a  personal 
exploration,  and  data  ol  previous  earthquakes.  Abs.,  Eng.  News,  Oz\.  3i. 
1S91,  pp.  4o2-4. 

Engineering  features  of,  with  estimates,  etc..  by  J.  F.  Crowell.  ProcEng. 
Club,  Phila.,  April,  1886. 

Estimates,  etc,  A  paper  by  Lieut.  Henry  H.  Barroll,  U.  S.  N-  Maps  and  pro- 
file.   R,  R.  6*  Eng.  your.,  August,  1890,  pp.  351-5. 

Historical  paper  on  the  Nicaragua  canal,  by  Rear-Admiral  Daniel  Ammen, 
Lippincott's  Mag,,  Sept.,  i89o.  No.  273,  pp.  349-59. 

Location.  Notes  on  the  survey  and  new  location  made  in  1885.  with  colored 
profiles  and  map.  By  Ensign  W.  I.  Chambers,  member  of  the  expedition. 
Proc.  U.  S.  Naval  Institute,  Annapolis,  Md.,  Vol.  XL,  p.  807. 

Location  of,  1888.  Gives  maps  showing  results  of  the  survey  of  the  Nicaragua 
Canal  during  1888,  with  full  description  of  the  work  to  be  done.  Eng.  News, 
July  14, 1S88. 

Location  of  proposed  canal  nith  sections,  profiles,  etc.,  and  description  of 
proposed  works.    Eng.  News,  May  10, 1890,  Vol.  XXIII ,  p.  434, 


72  CANALS,  SHIP. 

Canala,  Ship,  Nicarag^ua,  continued. 

Notts  on.  Account  of  inspection  tour  of  officers  of  the  company  and  others. 
Various  interesting  features  described,  progress  of  the  work  noted.  IIlus. 
En£,  News,  May  30.  i89i,  pp.  $10-12,  et  seg. 

Pamphlet  describing  work,  project,  etc.,  and  giving  plates  showing  location 
and  general  character  of  work.  Tfu  Maritime  Ship  Canal  0/  Nicarajrua, 
Pamphlet  issued  by  Canal  Company,  44  Wall  street,  N.  Y. 

Report  on  Prospective  Tonnage  of  Traffic,  in  i89),  and  as  Estimated  for  1897. 
By  Thomas  B.  Atkins.  Sec.  and  Treas.  of  the  Company.  Pamphlet,  pp.  27, 
N.  Y.tiifQO.  Also  by  the  same,  an  account  of  the  explorations  and  surveys 
from  1502  to  the  present  time,  and  the  relations  thereto  to  the  Government  of 
the  United  States.    Pamp.  pp.  56,  N.  Y.,  1890. 

Surveys  of.  By  R.  El.  Perry,  before  the  American  Association  for  the  Advance- 
ment of  Science  at  Cleveland.  Gives  details  of  the  surveys  and  their  results. 
Abstracted  in  Eng".  News,  Aug.  18. 1888. 

North  Sea  and  Baltic  Canal, 
Description  with  data  as  to  tonnage,  etc.    From  a  IT.  S.  Consular  report.  Eng: 
News,  Oct.  17.  i89i,  pp.  369-70. 

Interesting  description  of  the  methods  of  constructing  sand  \v'alls  through 
marshes,  of  the  bank  protection,  and  01  the  large  arch  bridge  near  Gruenen- 
thal.  lUus,  From  Centralblatt  der  Baitverwaltung.  Eng.  News,  Aug.  x. 
i89i,  pp.  104-6. 

Panama. 

Actual  Status  of  the.  Gives  a  carefully  prepared  articletwith  official  profile 
and  cuts  from  photographs,  showing  the  actual  condition  of  the  work.  Eng^, 
News,  June  2,  et  seg.,  1888. 

A  series  of  controversial  letters  by  Capt.  Bedford  Pim.  Capt.  Henry  Gorringe, 
Capt.  Jas.  B«  Eadst  Admiral  Ammen,  and  C.  Colne,  Secretary  Am .  Com- 
mittee, all  appearing  in  the  files  of  the  New  York  Sun  for  November.  Also, 
a  paper  by  C.  Colne  before  the  Franklin  Institute,  treating  the  subject  his- 
torically, and  describing  the  present  state  of  the  works,  with  profiles  and 
maps.    Jour.  Frank,  Inst.,  Nov.,  i884. 

A  very  complete  statement  of  present  condition  of  work.  Map  and  profile. 
Eng,  News,  Aug.  4.  i883.    Geological  survey  of,  ibid,,  Aug.  11, 1883. 

Brief  account  of  the  history  of  various  projects  and  statement  of  work  done. 
Eng,  News,  May  24,  2879,  pp.  161-2. 

And  Its  Rivals,  By  J.  S.  Jeans,  before  the  Society  of  Arts.  Gives  a  brief  re- 
view of  the  historical,  engineering  and  commercial  aspects  of  the  Panama 
and  Nicaragua  canals*    Jour.  Soc,  Arts,  April  6,  1888. 

Estimates,  By  Lieut.  Henry  BarroU,  U.  S.  N.  R.  R.  &>  Eng,  Jour.,  July,  i89o, 
pp.  298-3oo. 

In  1887.  By  Lieut.  C-  C.  Rogers,  before  the  American  Society  of  Civil  Engi- 
neers. Gives  details  of  the  condition  of  the  canal  as  seen  during  an  inspec- 
tion trip  of  nearly  three  weeks  during  March  and  April,  18S7.  Abstracted 
En£r,  6y  Build,  Rec,  Jan.  28,  1888. 

Intelligence  Report  by  Lieut.  Chas.  C  Rogers,  U.S.  N.,  giving  valuable  statis- 
tics and  other  information  concerning  progress  of  this  work.  Illustrated  by 
numerous  process  plates,  maps  and  profiles.  Pp.  So.  House  of  Representa- 
tives, joth  Cong.,  ist  Sess.  Mis,  Doc,  No,^qq. 

Notes  on.  By  Chas.  D.  Jameson.  Tliis  is  a  historical  and  descriptive  article 
by  an  engineer  for  engineers.  It  is  the  most  satisfactory  presentation  of  the 
whole  subject  the  Index  Manager  has  yet  seen.  Accompanied  by  map» 
plans,  etc.  A  very  readable  and  valuable  contribution  by  one  who  takes  a 
hopeful  view  of  the  enterprise.  Salaries,  expenses,  etc.,  given,  your.  Assn* 
Eng.  Soc,  Vol.  v.,  p.  367. 
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Paper  by  Dr.  Wolfred  Nelson  before  the  American  Society  for  the  Advance- 
ment of  Science  on  some  of  the  difficulties  to  be  overcome  in  makings  the 
Panama  Canal.  Sci.  Am»  Sup.,  July  23,  i8il7.  By  F.  G.  Corning.  A  review 
of  the  French  company,  ihe  work  accomplished,  and  the  future  prospects  of 
the  undertaking.  Set.  Am.  Sup.,  Oct.  8,  1S87.  Abstracts  from  the  report  of 
Lieutenant  Kimball,  United  States  Navy.  Gives  account  of  the  plan  for  the 
construction  of  the  Chagres  barrage.  Ens'.  News,  July  30,  18^7.  The  com- 
pany's side  of  the  scheme  is  given  in  Eng".  News,  Aug.  13,  i887.  By  R.  N. 
Boyd.  A  paper  before  the  Civil  and  Mechanical  Engineers'  Society.  An 
important  paper  on  the  present  condition  of  the  enterprise  and  probable 
time  of  completion,  being  conclusion  taken  from  notes  on  the  ground.  Lon. 
Engineer t  April  15  and  2a,  18S7;  Sci.  Am.  Sup.,  June  4, 1887. 

/'/a«/a^J/iz/^r^/of  the  Panama  Canal.    A  paper  by  W.  P.  Williams.  Jr. , 
Am.  S6c.  C.  £.,  p.  36.    Fully  illustrated.     Trans.  A.  S.   C.  E.,  December, 
1888,  Vol.  XIX.,  p.  273.    Sci.  Am.  Sup.,  May  25,  iS89.  et  seg .    Eng.  News,  . 
Aug.  18.  1888. 

Proposed  Locks  on  ihe.  Gives  a  description,  with  general  view,  of  the  proposed 
locks  on  the  Panama  Canal.  There  are  to  be  four  locks,  two  of  8  m.,  and 
two  of  II  m .  lift  on  the  Atlantic  side,  and  three  of  11  m .  and  one  of  8  ,m .  lift  on 
the  Pacific  side.  They  are  to  be  18  by  18  m.  Le  Genie  Civil.  Feb.'  18,  1888; 
Eng.  Newst  March  10. 1888.  Eng&*  Build.  Rec,  March  10,  1888;  Sci.  Am, 
Sup.,  March  3i,  1888. 

Reports  to  the  Secretary  of  the  Navy  of  Rear-Admiral  G.  H.  Cooper,  U.  S.  N., 
and  of  Lieut.  R.  P.  Rodgers,  U.  S.  N.,  with  numerous  illustrations,  includ- 
ing thirty-three  elegant  phototypes  (full  page)  from  photographs  taken  in 
January  iSW;  also  maps,  colored  profiles,  etc.  An  exceedingly  valuable  re- 
port.   Senate  Ex.  Doc.  i23,  48th  Congr.,  ist  Session. 

San  Bias  Canal  vs.  Panama  Canal,  and  Sea  Level  vs.  Locks.  Paper  by  Wm. 
W.  Redfield.  Read  before  the  Minneapolis  Society  of  Civil  Engineers,  May 
S,  i889.    your,  Assn,  Eng,  Soc,  June,  i8i>9,  Vol.  VIII.,  p.  345. 

IVori  on  ihe.  Gives  a  good  statement  of  what  has  been  done  up  to  the  present 
time.    Illustrated.    Sci.  Am.  Sup.,  Match  i3, 1888. 

San  Bias.    General  description,  map  of  route,  tunnel  section  proposed,  etc. 
Eng.  News,  Sept.  13.  1879,  pp.  29o-i.    Discussion,  iAid.,  Oct.  25,  1879. 

SauliSie.  Marie. 
Described  and  well  illustrated  in  San.  Eng.,  March  25,  18^6. 

Abstract  from  the  report  of  Colonel  Poe  to  the  War  Department.  Gives  com- 
parison of  tonnage  of  the  St.  Mary's  Canal  lock  with  the  Suez  Canal.  The 
tonnage  is  now  about  4,ooo,ooo  tons  per  year.    R.  R.  Gaz.,  March  4»  1887. 

A  set  of  i3  drawings,  18  in.  +  23  in.,  together  with  a  description,  and  12  photo- 
graphs, showing  details  of  construction,  stages  of  progress,  sections,  plans, 
etc.  A  most  valuable  set  of  plates  issued  by  the  Engrr.  Depi.  of  U.  S.  Army. 
Apply  to  Chief  of  Engrs.  U.  S.  A.,  Washington,  D.  C,  or  to  Mem.  Congr. 

Locks,  Accideni  io.  A  short  descriptive  article  containing  statistics.  Details 
ofthe  lock  illustrated.  £.  6*  A/,  y^wr.,  Aug.  30,  i89o,  pp.  24i-2.  For  a  brief 
description  of  the  canal  see  Sci.  Am.  Sup.,  Sept.  6,  i89o.  No.  766,  p.  12231. 

Suez. 
Engineering,  Commercial  and Poliitcal  Aspecis .    By  Lieut. -Gen.  Rundall,  be- 
fore the  Society  of  Arts.     Van.  Nos,  Eng,  Mag.,  January,  1884. 

Enlargement  of.  From  the  German.  Gives  a  historical  account  and  the 
scheme  of  enlargement.    Eng.  News,  Sept.  26. 1885. 

History  and  description  from  i869  to  i8S4.  Illustrated,  x6o  pp.  Prepared  under 
orders  of  the  Bureau  of  Navigation.  Navy  Dept.,  by  Prof.  J.  E.  Nourse,  U. 
S.  N.,  and  issued  as  Senate  Ex.  Doc.  No.  i98.  48th  Congr-,  ist  Session. 

Reportof  Commission  on  building  a  parallel  canal,  or  increasing  the  cross- 
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section  of  the  present  canal.    Describes  the  currents  in  the  canal,  etc.    Val- 
uable •    AfiftaUs  des,  P.S'  C,  Oct.,  i88S. 

Resume  of  the  report  of  the  International  Commission  (of  1884)  on  the  Suez 
Canal.    By  M.  Flamant.    Annates  des  P,  6*  C,  October,  x885,  pp.  744-763. 

TehuoHtepec  Railway  and  Canal.  Repoit  of  a  commission  appointed  on  the 
artificial  waterways  of  Europe,  with  a  view  of  applying  the  knowledge  to  the 
railway  and  ship  canal  across  the  Isthmus  of  Teh uan tepee.  Van  Nosn  En£. 
Afa£^„  Vol,  VI.,p.  12$.  ' 

Canon.  P'irsl  Trip  Thrott^h  the  Big"  Horn  Canon,  Brief  paper  by  E.  Gillette  de- 
scribing his  experience  in  this  previously  unexplored  canon.  Trans.  A.  S.  C. 
£.,  Vol.  XXV.,  July,  i89i,  pp.  8-14. 

Car  Axles.    See  Axles,  Car  Wheels  and  Axles, 

Car  Buffer.  Westinehouse  Friction  Buffer.  Elevation,  plan  and  section,  with  de- 
scription of  the  latest  form  of  Westinghouse  Friction  Bufier,  Ry.  Rev.,  Feb. 
IS,  1890,  p.  88;  Mast,  Meek.,  March,  i89o,  p.  42. 

See  Buffer. 

Car  Cooling.  Notes  on  Experiments  made  with  a  Cooled  Carriage  on  the  East  Indian 
Railway'  By  Horace  Bell,  M.  I.  C.  E.  The  air  supply  by  passing  over  ice 
was  cooled  12  to  16  degrees,  F.  Results  of  two  trials  given .  /nd.  Eng,,  June 
27.  1891.  p.  513. 

Car  Construction.    Aluminum  in.    See  Aluminum,  Prospects. 

Car  Couplers. 

By  Prof.  S.  W.  Robinson,  R.  R.  Inspector  ol  Ohio.  The  essential  features  of  a 
good  coupler  considered,  seriatim  with  much  force  and  profit.  Is  deserving  of 
a  careful  reading  by  inventors  and  railroad  managers.  From  the  forth- 
coming report  of  the  R.  R.  Commisssioner  of  Ohio,  Sci.  Am.  Sup..,  May  8, 1886: 
also  Ry.  Rev.,  April  17, 1886. 

Automatic.  An  account  of  the  trial  of 42  couplers,  at  Buffalo,  by  the  Exec.  Com. 
of  the  Master  Car-Builders'  Assoc,  with  tables  of  particulars  and  results,  and 
cuts  of  all.  R.  R.  Ga2r.,  Sept.  25,  188S.  Also  editorials  giving  estimates  of  R. 
R.  employes  killed  and  injured  in  coupling  accidents.  R.  R*  Gaz.t  Sept.  18 
and  25.  1885. 

C.  B.&*  Q,  R.  R.,  Couplers /or  Freight  Cars  on.  Tables  of  fractures  and  photo- 
graphic record  of  broken  couplers.  R.R.  Gaz.,  June  6,  1893,  pp.  394-6,  400. 
The  same  paper  without  illustrations,  Ry.  Rev.,  June  7,  i89o,  p.  322. 

Chicago  Vertical  Plane,  Tests  0/  the.  Both  malleable  iron  and  cast  steel  coup- 
lers tested.    R.  R.  Gag.,  Oct.  3,  i89o,  p.  675. 

Disadvantages  0/  Mixed  Unlocking  Gear  for  Vertical  Plane  Couplers,  Illustra- 
tions of  various  forms,  with  discussion.     R.  R.  Gaz.,  Nov.  iS,  1891,  pp.  793-5. 

Dowling-  Gives  detailed  drawing  of  above  coupling  and  a  record  of  tests  made 
at  Columbus,  O.    R.  R.  Gaz.t  Aug.  19,  1887. 

yanney • 
Life  of.    Tables  showing  in  detail  the  breakage  ot  couplers  for   over   twelve 
months.    Taken  from  the  records  of  Manufacturers.      Editorial  discussion. 
R.  If.  Gaz.,  Nov.  7,  1890,  pp.  794-5,  77o-i« 

Service  Record,  A  complete  and  valuable  report  on  the  durability  and  record 
of  many  couplers  in  actual  service.  A  number  of  illustrations  showing  man- 
ner of  failure  are  given.  Eng.  News,  Feb.  i3,  i89o,  Vol.  XXIII.,  p.  146. 
Ry.  Rev.,  Feb.  i5, 1890,  p.  9o. 

Master  Car-Builders  Standard. 
At  Interchange  Points.    Illustrated.    R.  R.  Gaz.,  July  25, 1890,  ct  seg. 

Contour  lines,  length  of  draw-bar  and  arrangement  of  dead-block  for  the 
automatic  coupler,  as  established  by  the   committee   of  the  Master  Car- 
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Builder'  Associaton.    R.  R.  Gaz.,  April  20, 1888:  MasL  AfecA.,  May,  1888:  JVai. 
Car  &*Loc,  Build.,  May,  1888, 

Eguifment  of  Freigrht  Cars  wtth.  Map  showing  pro£ress  in  this  improvement 
with  table  of  statistics  for  various  railroads.  Also  editorial  discussion.  Eng". 
AVwf/,  April  25,  i89i,  pp.  401-2,  406-8. 

Gaug-esand  Limits  for  Automatic   Coupler.      Description   and   drawings   of 
gauges  proposed  by  the  M.  C  B.  Committee.    Ry-  Rev.,  Sept.  i9,  i89i,  pp. 
610-IZ.  R.  R.  Gazt  Sept.  18,  i89i,  p.  646.    Eng.  News,  Sept.  i9, 1891.  pp.  267-8. 

Maintenance  of  the  Standards  0/ tke  As  social  ion  for.     Report  of  Committee  of 
M.  C.  B.  Assoc.     Gives  contours  of  the  various  couplers  on  the  market  as 
compared  with  M.  C.  6.  standard.     Ry.  Rev,,  June  1.I,  i89i,  pp.  387-q.    R. 
R.  Gaz.,  June  12,  i89i,  pp.  4o7-9.     Eng.  News,  June  i3,  1891,  pp.  564-^. 

On  Curves.  Diagrams  and  tables  showing  relative  positions  of  couplers  con- 
necting cars  of  different  lengths,  when  on  curves.  Editorial  discussion.  R. 
R.  Gaz.,  Oct.  3,  i8qo,  pp.  678,  6S4. 

Wear  and  Breakage  of .  A  discussion  of  the  causes  of  by  an  Engineer  of 
Tests.    lUus.    R.  R.  Gaz.,  Jsm.  2.  i89i,  p.  2-3. 

Standard  Contour  Lines  for  Vertical  Plane  Couplers,  9Xl^^'&  Lateral  Displace- 
ment of  Couplers  on  Curves.  A  paper  by  Mr.  D .  L.  Barnes  before  the  West 
em  Railway  Club  on  Vertical  Plane  Couplers  and  Automatic  Air  Brakes. 
Abstract  with  diagrams,  Eng.  News,  Jan.  2.  1^91,  pp.  3-5  contains  abstracts 
from  the  entire  paper,  Ry.  Rev.,  Jan.  3.  1891,  pp,  6-8. 

Car  Couplings. 

For  Steam  Heating.  Discussion  of  the  subject  before  the  New  England  Rail- 
road Club.    R*  R.  Gaz.,  Feb.  22, 1889;  .\fast.  Meek.  March,  i889. 

For  Steam.  Brief  description,  with  drawings  of,  nearly  all  the  different  forms  of 
coupling  now  in  use  for  continuous  heating  of  cars  by  steam  from  the  locomo- 
tive.   R.  R.  Gaz.,  Dec.  2,  iSb7:  Lon.  Engineer •  Jan,  27,  188S, 

For  Steam.  A  very  full  discussion  of  the  subject  by  the  New  York  Railroad 
Qub.    Mast.  Meek,,  May,  i8ib8. 

•Car  Heating. 

By  C.  P.  Kerr.  Treats  of  the  two-fold  continuous  or  independent  method. 
.S"^*.  Am.  Sup.,  June  4.  1887. 

BvC.  P.  Kerr.  Treats  of  the  amount  of  heat  required  for  heating  the  air  and 
to  supply  waste;  mathematical  treatment  of  the  steam  supply  question.  Illus- 
trated.   Sci,  Am,  Sup.,  April  9, 1887. 

Electric  Car  Heater,  Tke  Burton  Electric  Heater  for  Electric  Railway  Cars. 
An  illustrated  descriprion  of  this  heater  with  selections  from  a  report  on  same 
by  Committee  on  Science  and  Arts  of  the  Franklin  Institute,  recommending 
the  award  of  the  "  Scott  Legacy  Medal"  to  its  inventor.  St.  Ry.  Jour.,  Feb., 
i89o.  p.  48. 

Coupling  for.    See  Car  Coupling. 

Emerson  System.  An  illustrated  description  of  a  system  of  steam  heating  that 
has  been  in  use  for  five  years  on  the  Connecticut  River  road.  Illustrated.  Am. 
Eng.,  March  30, 1887. 

^Gold  System. 

As  applied  on  Long  Island  Railroad.    R,  R.  Gaz.,  Oct.  21. 1887. 

Illustrated  description  of  the  Gold  system  adapted  to  the  Baker  heater.  R.  R. 
Gaz.,  Dec.  16, 1^87. 

Water  in  radiators  iB  heated  by  steam  from  the  boiler  on  down  grades,  the 
water  acting  as  a  temporary  storage.  Illustrated.  Sci.  Am.  Sup.,  Dec.  4, 
1886. 

Heat  Tender /or  Trains  on  the  C.  M.  &>  St.  P.  Ry.     Full  description  with  plan 
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and  sections.    Electric  light  is  supplied  from  the  same  tender.    Indicator  tests 
are  tabulated.    J?.  R.  Gas.,  June  13. 1890,  pp.  410-3. 

Hot' Air  System,  Gives  diagrams  and  description  of  the  Pearce  system  of  heat- 
ing cars  by  hot  air  furnished  from  the  engine.    Am,  Engr.*  Sept.  21, 1887. 

McElroy  System,  Test  of  the.  Gives  details  of  test  of  McElroy  system  of  con- 
tinuous heiting  made  on  the  Hudson  River  Railroad.  R,  R.  Gaz.,  April  6, 
1888. 

On  the  Heatinff  of  Railway  Trains.  By  £.  Bellroche.  A  continuation  of  previ- 
ous papers  by  the  said  author.  Decription  of  authors  system  of  hot  water  reser- 
voirs.   Revuedes  Mines ^'Aqu^VoX,  YJW^v^.  1-24. 

Penny cuick  System.  An  illustrated  description  of  the  system  of  heating  and  ven- 
tilation invented  by  J.  G.  Pennycuick.  It  is  a  hot  water  system,  the  water 
being  heated  by  steam  iujected  into  it  from  the  engine.  R,  R,  Gas.,  Oct.  28, 
i887. 

Present  Status  of  Car  Heating  in  the  United  States.  Very  complete  statistics 
concerning  about  96  per  cent  of  the  entire  equipment  of  North  American 
roads.  Number  of  cars  heated  by  steam,  by  hot  water  and  by  stoves,  number 
of  engines  equipped  for  steam  heating,  total  equipment,  etc.,  is  given.  Ry. 
Rev.,  Apr.  iz,  1891,  pp.  228-29.    Editorial  discussion,  id,,  pp.  237-S. 

Process  of  continuous  steam  heating  of  passenger  trains,  with  inset  map  and 
tables.  It  appears  that  about  25  cent,  of  the  passenger  cars  of  this  country  are 
equipped  for  steam  heating.    £n£^.  News,  June  7, 1890,  pp.  541-4. 

Sewall  System.  By  C.  P.  Kerr.  A  very  full  description  o!  the  system,  with 
drawings  showing  details,  coupling,  traps,  ete.  Sci.  Am.  Sup.,  Dec  24, 1887: 
R.  R.  Gaz.,  Jan.  20. 1888. 

Steam. 

Experiments  on.  A  paper  by  Prof.  Lanza,  before  the  April  meeting  of  the 
New  England  Railroad  Club.  Giving  details  of  experiments  made  to  de- 
termine the  amount  of  steam  used  in  heating  passenger  cars,  with  discus- 
sion. R.R.  Gaz.,  April  20,  1888;  Mast.  Mech.,  May.  188S;  Nat.  Car  ^ 
Loco.  Build. ^  May,  188S. 

Gives  tabulated  results  of  experiments  in  continuous  heating,  from  r^orts 
collected  by  the  Committee  of  the  Master  Car-Builders'  Association.  R. 
R.  Gaz.,  June  22, 1888;  £n£^.  News.  June  3o,  1S8S. 

Azotes.  By  W.  F.  Baldwin.  A  paper  before  the  American  Society  ot  Mech- 
anical Engineers.  Gives  experience  gained  while  making  experiments 
on  the  Long  Island  Railand.  Enj^.  &*  Build.  Rec,  May  12,  i8^'8;  Am,  Eng^,, 
June  20,  it8S:  Eng.  News,  Aug.  18,  1888. 

In  Germany  and  Sweden.  Gives  good  description  of  the  practice  of  heating 
cars  by  steam  in  Germany  and  Sweden.    Mast.  Mech.,  Nov.,  18S7. 

On  the  Boston,  Revere  Beach  ^  Lynn  R,  R.  Description  of  the  system  of  con- 
tinuous steam  heating  being  used  on  the  the  Boston,  Revere  Beach  &  Lynn 
R.  R.    R.  R.  Gaz.,  Nov.  4, 1887. 

On  the  C,  M.  6*  St.  P.  R.  R.  Gives  description  and  detailed  drawings  of  the 
couplings  of  the  Gibbs  system  of  steam  heating  now  being  tested  on  the 
C.  M.  &  St.  P.  R.  R.  R,  R.  Gaz.,  Jan.  i3,  1888:  En£.  &»  Build.  Rec.  Jan. 
21,  18&8. 

Pennsylvania  R.  R.  Full  description  of  system  employed,  by  Theo.  N.  Ely. 
Illustrated.  7our,  Frank.  Inst.,  Nov.,  1890;  Ry.  Rev.,  Nov.  8.  i89o,  pp.  668-9; 
En^.  News.  Nov.  15,  1890,  pp.  445-6. 

Review  of  the  different  systems  for  heating  cars  by  means  of  steam  from  the 
locomotive.  By  W.  A.  Smith,  before  the  December  meeting  of  the  Western 
Railway  Club.  Illustrated  by  cuts  of  the  different  styles  of  couplings.  Mast, 
Mech.,  Jan.  lif&i,  also  Am,  Eng.,  Dec.  28, 1887. 
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Steam  Heated  Water.  Abstract  of  a  paper  by  W.  S.  Johnson,  read  before  the 
Western  Ry.  Clubt  advocating  a  system  in  which  steam  heated  water  is 
used.    R.  R,  Gaz„  June  5. 1891,  p.  39$.    £»£",  Ntws^  June  6,  ]89i,  p.  549. 

Steam  Loop,  Illustrated  description  of  a  new  and  valuable  invention  for  autom- 
atically returning  condensed  steam  to  the  boiler.  Eni'.News,  Aug.  2  i89o, 
p.  106:  Am*  Ensr*^  Aug.  20,  i89o,  p.  79. 

Winter  5  Lesson.  By  Geo.  Gibbsi  before  the  April  meeting  Western  Railway 
Club*  Discusses  steam  heating  in  the  light  of  the  experience  of  the  past 
winter.  Mast.  Meek.,  May,  1888:  Nat.  Car  6*  Loc.  Build.,  May,  1888;  R.  R. 
GaM.,  April  20,  1888. 

Temperature  Regulator.  Tests  of  the  Consolidated  Car  Heating  Co.*s  Automatic 
Temperature  Regulator.  Brief  account  of  a  very  satisfactory  test.  Eng. 
News.,  May  16,  i89o,  p.  46©. 

Theory  and  Practice .  Report  of  25  pp.,  by  Prol.  Lanza,  giving  theory  and  pres- 
ent practice.  An  important  paper.  An.  Rpt.  R.  R.  Commissioners  of  Mass*, 
i8Sq. 

Timlin  Heidinger  System.  Illustrated  description  of  the  system  in  use  on  the 
111.  &  St.  L.  R.  R.  The  Timlin-Heidinger  system  has  been  in  operation  on 
this  road  since  October.  1887.  With  temperature  at  10  degrees  below  zero  is 
said  to  heat  cars  to  70  degrees  in  fifteen  minutes.  No  perceptible  increase  in 
fuel  consumption  on  locomotive  tias  been  noticed,  or  any  decrease  in  the  mo- 
live  power.    R.  R.Gaz,,  Dec.  7,  1888. 

Ventilating  and  lighting.  Paper  by  J.  D.  Barnett.  Covers  32  pp.,  including 
discussions.     Trans.  Can.  Soc,  C.  £.,  Vol.  I.  (iSS?)*  p-  72. 

Westinghouse  Car  Heating  System.  Illustrated  description  of  the.  Eng.  News, 
Jan.  26,  1887.  ^ 

'Car  Journals.    See  Car  Lubricatum. 

•Car  Lighting. 

Comparative  Merits  0/ Various  Systems  0/  Car  Lighting.     A  series  of  articles 
taking  up  the  three  systems  of  lighting!  oil  lamps,  compressed  oil  g;is.  and  :iir 
gas  from  gasoline— and  investigating  the  nature  and  efficiency  of  illuminant. 
cost  of  construction  and  operation  of  plant,  etc.,  and   safety  of  the   system 
Eng,  News,  April  18,  i89i,  pp.  362-3,  et  scq.,  running  up  10  April  16,  iS92. 

Description  of  Various  Systems.  Abstract  of  a  paper  by  Geo.  Gibbs,  read  before 
the  Western  Railway  Club  describing  various  systems  ani  discussing  ques- 
tions of  safety,  cost  and  relative  advantages.  A  valuable  paper.  R.  R  Cmz  , 
March  6,  i89i,  pp.  i58-6o.  Paper  given  in  full  in  Ry.  Rev.,  March  7.  i89i.  p^  . 
i52-3f6-7-  Eng.  News,  March  7,  1891,  pp.  234-5,  et  seg.  Mast.  Mich.,  April, 
i89i,  pp.  47-8,  et*  seq. 

Electric. 
Electric.    By  T.  P.  Carswell.      Describes  a  proposed  system  of  electric  light- 
ing for  trains.    Lon.  Eng.t  Sept.  23.  i887. 

Paper  read  before  the  American  Institute  of  Electrical  Engineers  at  its  June 
meeting  in  New  Yorlc,  by  G.  W.  Blodgett,  Electrician  of  the  Boston  &  Al- 
bany Railroad.  Describes  various  methods,  especially  that  in  use  on  the  B. 
&  A.  Railroad,  employing  storage  batteries.  R.  R.  Eng.  your.,  Oct.  1887. 
R.  R.  Gaz.,  April  i5,  Sept.  g,  1887. 

A  paper  by  Mr.  Charles  Selden,  Supt.  of  Telegraph,  Baltimore  &.  Ohio.  The 
paper  reviews  three  systems,  and  gives  a  detailed  statement  of  the  cost  of 
equipment  and  subsequent  operation-  R.  R.  Ga*.,  October  25,  i8S9.  Vol. 
XXI.,  p.  694. 

By  Wm.  Stroudley.  Describes  a  method  in  use  in  England,  where  the  motor 
is  geared  by  belting  to  the  axle  of  a  car.  When  the  train  stops  the  current  is 
supplied  from  accumulators.  Seems  to  be  very  simple  and  successful. 
Trans.  Inst.  C.  E.,  Vol.  LXXXIII.,  p.  329. 


78  CAR  LIGHTING-CAR  TRUCKS. 

Car  Lighting,  continued. 

A  paper  by  J.  A.  Timms  before  the  Brit.  A.  A.  S.,  discussing  conditions  and 
requirements.    Elec.  Rev.,  Sept.  ii,  i89i.  pp.  315-17. 

Treats  of  lighting  cars  by  electricity,  first,  by  batteries;  second,  by  dynamo 
machines,  with  costs  of  the  same.  R.  R.  Gaz.^  April  15. 1887.  A  full  discuss- 
ion of  the  subject  by  the  members  of  the  New  England  Railroad  Club.  R. 
R.  Gaz.,  April  22,  1887. 

C,M.&»SLP.Ry.    Description  of  the  light  and  heat  tender  designed  by  G. 
W.  Gibbs,  M.  E.    Plan  and  sections.    Indicator  tests.     R.  R.  Gaz.f  June  i^,. 
1890,  pp.  410-2.    £Uc.  World t  June  21  •  iS9o,  pp.  419-20. 

Electric  Lig^ht  Car,  Pennsylvania  R.  R.     Brief  description  with  folding  inset. 
£n£;  News,  Aug.  23, 1S90,  p.  174. 

On  Railway  Train  Lighting-.  A  paper  by  William  Langdon  describing  the 
general  features  ot  electric  lighting  plants  on  several  English  railway 
trains,  and  giving  some  statistics  regarding  first  cost  and  main- 
tenance. Folding  plate  showing  arrangements.  Proc.  Inst.  C.  E.^  Vol. 
CVI.  i89i,  pp.  126-49.    Discussion,  pp.  i5o-77. 

Pintsch  System. 
In  France.    Gives  details  of  the  cost  of  lighting  cars  by  the   Pintsch  system  in 
France.    R.  R,  Gaz.,  Nov.  n,  1887- 

On  the  Chicago  6*  Northwestern.  Illustrated  description  of  the  gas  plant  at 
Chicago,  and  of  the  method  of  manufacture.     R.  ,R.   Gaz.,  July  24,  ]S9i,  pp. 

5o7-8. 

Some  Interesting  Pacts  About  the  Way  the  Gas  ts  Made.  Brief  descnptive  ar- 
ticle. Illus.  Details  of  compressor  shown.  Mast.  Mech^  June,  i89i,  pp. 
8?-3. 

Lighting  and  Ventilation.  Discussion  of  the  above  subjects  by  the  New  York 
Railroad  Club.    R,  R.  Gaz.,  Nov.  25,  1887. 

Car  Lubrication. 

English  Car  Journal  Lubricants  and  Methods  of  Testing.  An  article  giving 
English  practice.  By  an  engineer  of  tests  on  an  English  railway.  R.  R.  Gaz., 
Feb.  14,  i89o,  Vol.  XXII.,  p.  io3. 

Extracts  from  a  forthcoming  book  by  Willis  £.  Hall.  Treats  of  the  relation  of 
friction  to  the  size  of  bearings,  and  of  distribution  of  pressure.  Eng.  AVwj, 
June  27,  i89i,  pp.  622-3. 

A  paper  by  W.  E.  Hall  before  Engineers'  Club,  Phila.,  Nov.,  1886.  Proc. 
Eng.  Club,  Phila.,  Dec.  1886,  Vol.  VI.,  pp.  37-42. 

Car  Starters. 

For  Grades.    Flood's.    Illus.    Elec.  Eng..  Oct.  29,  ib9o. 

Theory  of.  By  J.  B.  Johnson.  Gives  mathematical  demonstrations  for  sizes  of 
steel  springs  and  air  chambers  designed  for  storing  the  energy  of  a  moving  car. 
Shows  the  futility  of  all  steel  spring  devices,  and  the  unprofitableness  of  all 
such  schemes.    Jour.  Assn,  Eng*  Soc.,  Vol.  IV.,  p.  293. 

Car  Transfer  Apparatus,  of  Robert  H,  Ramsey.  Report  of  a  committee  of  the  Frank- 
lin Institute  on  its  meilts,  who  recommend  awarding  to  the  inventor  the  Elliot 
Cresson  medal.  The  apparatus  described  and  illustrated.  Its  purpose  is  to 
transfer  cars  firom  tracks  of  one  gauge  to  those  of  another.  Jour.  Frank.  Inst-, 
September,  1886. 

Car  Trucks. 

Barber  Roller  Bearing  Truck,  A  description  with  drawings  of  a  very  sadsfac* 
tory  truck  in  use  on  the  Northern  Pacific.  A  lateral  movement  of  one  inch  is 
allowed.    R.  R.  Gaz.,  Feb.  20,  1891,  pp.  124-S. 

Fox  Solid  Pressed  Steel  Freight  Truck.  Description  of  this  new  form  of  truck. 
R.  R.  Gaz.,  March  27»  i89i,  pp.  210-11. 
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Car  Trucks,  continued. 

Passenger  Car  Truck.  Gives  detailed  drawings  with  dimensions  of  a  passenger 
truck  with  eight  brake  shoes.    R.  R.  Gaz.,  Dec.  9,  1887. 

Six- Wheel  Trucks/or  Frei^rht.  By  J.  M.  Barr,  before  the  March  meeting  of 
the  Western  Railway  Club.  Discusses  the  use  of  the  coUarless  axle,  and 
advocates  the  use  of  six-wheel  trucks  for  freight  cars  of  60,000  lbs.  capacity. 
Mast.  Mech^,  April.  1888;  R.  R,  Gaz.,  March  23,  188S;  Nat,  Car,  <&•  Loc.  Build., 
Aprilt  1888. 

Swing^ Beam  Trucks,  Discussion  at  the  Oct.  meeting  of  the  Western  Railway 
Club,  Ry.  Ret/.,  Nov.  8,  i8<)o,  pp.  664-5.  Abstract  in  Eng.  News,  Nov.  8,  1890, 
p.  4i9.    Ry,  Rev.,  Nov.  i5,  i89o,  pp.  6S1-2.    R.  R,  Gaz„  Nov.  14,  i89o,  pp.  781-2. 

Swing  Motion  and  Rigid  Trucks.  Discussion  at  Nov.  meeting  of  New  Eng. 
R.  R.  Club.  R.  R,  Gaz.y  November  21,  i89o,  pp.  802-3.  ^y*  Rev.,  Nov.  22» 
1890,  p.  6%. 

Car  Vestibule.    Barrs  Vestibule^  Chicago,  Mihuaukte  6*  Si.  Paul  Railway,    De- 
scription with  detail  drawings.    R.  R.  Gas.,  July  17,  1891,  pp.  492-3. 

Car  >Vheela, 

And  Axles  for  60,000-/^.  Freight  Cars,  Discussion  of  the  subject  before  the  New 
York  Railroad  Club,  at  the  December  meeting.  Discussion  opened  by  a 
paper  on  the  subject  by  Mr.  G.  N.  Barr.  Also  editorial  notes  on  same.  R.  R. 
Gaz.,  Dec.  28, 1888:  Mast.  Mech,,  Jan.  z889. 

And  Axles,  Th^ir  Relation  to  the  Track.  A  discussion  by  the  members  of  the 
New  England  Railroad  Club  at  its  February  meeting.  Relates  mainly  to  the 
relative  merits  of  steel  and  cast-iron  wheels.  Mast.  Mech,,  March,  i$%&\  R.  R, 
Gaz.,  Feb.  17. 1888;  Nat.  Car  6*  Loco.  Build.,  March,  1S88. 

And  Contracting  Chills.  A  discussion  before  the  Northwest  Railroad  Club,  in 
which  this  subjecj  is  thoroughly  discussed.  Mast,  Mech  ,  Dec,  1889.  Vol.  IV., 
p.  211. 

And  Tires.    By  C.  F.  Allen,  before  the  March  meeting  of  the  New  England 
Railroad  Club.    Discusses  the  question  of  safety  in  the  use  of  wheels  and  tires. 
Followed  by  discussion.    Mast.  Mech,,  April  1&88.  Nat.  Car  ^  Loco.  Build, 
April,  188S;  R,  R,  Gaz„  March  23,  1888. 

Best  Diameter  of.  A  paper  by  Samuel  Porcher,  discussing  the  subject  and  giv- 
ing the  results  of  his  experience,  Read  before  the  New  York  Railroad  Club. 
R.  R.  Gaz.,  Feb.  27,  i89i,  pp.  i39-4o:  Ry.  Rev.,  Feb.  28, 1891,  p.  i36. 

Conical  Tires  on  Railway  Rolling  Stock  a  cause  of  resistance  to  traction  (6  to  ao 
per  cent.)  and  a  supposed  cause  of  the  creeping  of  rails.  Abstracted  from  the 
German.    Highly  Mathematical.    Proc.  Inst.  C.  E,,  Vol.  LXXXVI.,  p.  410. 

Cushion  Car  Wheel,  Description  with-  drawings  of  wheel  having  a  cushion  of 
rubber  between  the  tire  and  wheel  center.    R.  R,  Gaz.,  Sept.  41  i89i,  p.  613. 

Cylindrical  Wheels  and  Flat  Topped  Rails  for  Railways.  A  paper  by  D.J. 
Whittemore,  M.  Am.  Soc.  C.  E.,  objecting  to  the  usual  form  of  rail,  and  pro- 
posing to  substitute  a  flat  topped  rail  exactly  fitting  the  tread  of  the  wheeL 
Pp.  19:  plates,  7.    Trans.  A.  S.  C.  E.,  Sept.,  11189,  Vol.  XXI.,  p.  133. 

See  /ron,  Ca/-  Wheel,  Microscopic  Structure  of. 

Guarantees. 
Article  by  P.  H.  Griffin  discussing  report  of  M.  C.  B.  Committee.    R.  R,  6» 
iJw!^.  7^r.,  Sept,  i89i,  pp.  394-95. 

Three  valuable  papers  presented  to  the  February  meeting  of  the  New  York 
Railroad  Club,  on  the  guarantee  for  car  wheels,  mileage  of  steel-tired 
wheels  and  the  safety  of  cast-iron  wheels.  Mast,  Mech,^  March,  1888;  R,  R. 
Gaz.,  Feb.  24.  1888. 

Lecture  by  Rob.  W.  Hunt  at  Cornell  University.  This  is  a  valuable  and  com- 
plete discussion  of  American  car  wheels.  Illus.  Sci.  Am.  iS'irAi  Nos.  761,  762, 
Aug.  2  and  9, 1890,  pp.  121 56-8,  i2i7i-3* 
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•Car  >Vheela.  continued. 

Machine  for  Rollins',  Illustrated  de^^cription  of  a  machine  desicned  by  J.  R. 
Jones  of  the  Pencoyd  Iron  Works.  R.R.  G<ze.,  Oct.  g*  iS9i,  pp.  7o4-S.  Ry. 
Rev.,  Oct.  3i,  1891,  p.  712.    IromAg-t*  Sept.  34,  i89i,  pp.  493-4. 

Machined.  An  interesting  pamphlet  describing  the  method  of  manufacturing 
machined  wheels.  lUus.  Issued  by  the  N.  Y.  Car  Wheel  Co.,  Buffalo,  N.  Y. 
Extended  extracts  in  EniT'  News,  July  12*  19,  i89o,  pp.  40,  49. 

Sections  and  Mechanical  Conditions  of.  Abstract  of  a  paper  by  P.  H.  Griffin  read 
before  the  Am.  Soc.  C.  E.,  discussing  the  question  of  proper  action,  methods 
of  manufacture,  and  mechanical  defects.  lUus.  Enff,  News,^  June  27,  i89i, 
pp.  612-14.    R*  R.  Gat.,  June  12, 1891. 

specification  for  Cast-iron. 
Gives  specifications  for  cast-iron  car  wheels,  as  proposed  by  Mr.  Barr  before 
the  Western  Railway  Club.   R.  R.  Gat.,  Dec.  23,  1887;  Mast.  Mech.,  January, 
1888. 

M.  C.  B.  specification  for  cast-iron  car  wheels.  Specifications  respecting 
both  materials  and  testing  are  given.  Ry.  Worlds  July  13,  i889;  R.  R.  Gat., 
July  5, 18S9;  Proc.  M.  C  B,  Ass*n,.  Auraloga>  1889,  p.  82. 

Steel,  Richards'  Process  for  Casting.  A  special  method  of  moulding  producing  a 
very  sound  wheel.  Illustrated  description.  R.  R.  Gas.,  June  5,  i89i,  pp. 
386-S. 

Steel  Tired  and  Chilled.  Extract  from  the  report  of  the  Massachusetts  Railroad 
Commissioners  on  the  Haverhill  Accident,  showing  the  kind  of  wheels  in  use 
in  Massachusetts.  R„  R,  Gat»,  May  11, 1888:  Nat.  Car,  ^  Loco.  Build. t  June, 
I&SS;  En^.  News,  May  19,  1888. 

Steel  Tired  Wheels  and  the  Ross-Mehan  Shoe.  Discussion  at  New  Eng.  R.  R. 
Club  meeting.  R.  R.  Gaz.,  Oct.  18.  1890,  p.  247;  i^/tf".  A^^rcfj,  Oct.  18,  i89o,  p. 
347:  Ry-  R^-t  Oct.  18, 1890,  p.  616. 

Table  showing  percentages  of  wheels  removed  in  1884  for  various  causes.  18,000 
wheels  removed  out  of  a  total  of  330,000,  from  24  different  makers;  with  edit- 
orial discussion  of  the  lessons  to  be  learned  from  this  remarkable  exhibit.  R. 
R.  Gat.,  June  S  and  12, 188S. 

Testinsrof.  A  paper  by  P.  H.  Griffin,  read  before  the  N.  Y.  R.  R.  Club.  This 
paper  gives  an  account  of  the  methods  of  testing  employed  at  the  N.  Y.  Car 
Wheel  Works,  and  some  excellent  results  attained  in  the  strength  of  their  cast 
iron.    R.  R.  Gaz.,  March  6,  i89i,  pp.  160-1:  Ry,  Rev,,  March  7, 1891,  p.  150. 

Tire  TVj/wii^,  Woehler's  experiments  on.  An  editorial  abstract.  R.  R.  Gaz.t 
Sept.  2,  1887. 

"  Truinffupold  Car  Wheels  in  Five  Minutest"  A  description  and  illustration 
of  a  remarkable  new  machine  for  truing  up  both  cast-iron  and  steel  car  or 
locomotive  wheels.    Mast,  Mech.,  Jan.,  i89o,  p.  13. 

See   Wheels. 
Cars. 

American  Cars  for  the  Southeastern  Railway,  Eng^land,  Description  with  inset 
of  drawings  of  some  handsome  cars  recently  built  for  the  above  railway .  Eng. 
News,  Oct.  10,  1891,  pp.  338-40,  Oct.  17,  p.  36;. 

Best  Site  of  Freight,  A  good  editorial  on  the  subject.  The  conclusion  reached 
is  that  "a  short  car  cheaply  handled  at  the  termini  will,  on  a  short  haul,  convey 
freight  more  cheaply  than  a  large  car.  On  a  long  haul  the  terminal  charges 
have  little  influence  on  the  total  cost,  and  the  car  that  carries  the  greatest  load 
appears  the  cheapest."    R.  R,  Gaz.,  April  8, 1887. 

Canada's  Cattle.  Gives  description,  with  plans,  elevation  and  cross-section,  of 
Canada's  cattle  cars-  They  are  provided  with  hayracks,  water-troughs  and 
movable  partitions.    R.  R.  Gaz.,  March  2, 188S. 

Coal,  60,000  lbs.  Capacity.  Gives  drawings  ol  a  6o,ooDlbs.  capacity  coal  car  for  the 
Georgia  Pacific  Railroad.    Nat.  Car  &> Loco.  Build.,  June,  1888. 
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Cara,  continued. 

Combination.  Systems  in  use  on  railroads  in  Belgium  and  in  Rhenish  Prussia. 
AnnaUs  des  P.  6*.  C,  i884-2-635. 

Derrick^  tO'Ton.  Baltimore  &"  Ohio  Railroad.  Standard  Derrick  Car.  Descrip- 
tion and  drawings,  R^  R*  Gat.y  Jan.  9, 1891,  pp.  23-4. 

Dining-.  Gives  plan»  cross-sections  and  specifications  for  a  dining  car  for  the 
Michigan  Central  R.  R.    R.  R,  Gax„  Aug.  19,  i887. 

Draft  Rigging  for  Freight  Cars:  Denver  6*  Rio  Grande  Railroad.  Continuous 
throughout  the  entire  length  of  the  car.  Very  serviceable.  Illustrated  descrip- 
tion, Ry.  Rev,,  April  2S,  i89i,  pp.  263. 

Draw-Bar  Rigging /or  Freight  Cars .  Discussion  before  meeting  of  Western 
Railway  Club.  Also  an  illustrated  description  of  the  Graham  draft  rigging  in 
use  on  the  Pennsylvania  R.  R.    R.  R.  Gaz.,  March  i9,  i8i9. 

Dump. 
Side  Dump  Car.    Eighty  thousand  pounds  capacity.    New  York,  Lake  Erie 
and  Western  R.  R.    A  complete  description  of  this  novel  and  convenient 
form  of  side  dump  car,  with  inset  drawings  in  detail  of  same.    Eng.  News, 
April  i9,  i89o.  Vol.  XXIII.,  p.  369. 

Standard  Dump  Car.  Boston  and  Albany  Railroad.  Plan,  elevation,  end  ele- 
vation and  section  giving  dimensions  and  details.  R.  R  Gaz  ,  March  7,  i89o. 
Vol.  XXII.,  p.  157;  Ry-  Rev.,  March  8,  i89o,  p.  133. 

Fifty-  Thousand  Pounds. 
Standard.    Gives  brief  description  with  drawings  and  bill  of  material,  of  the 
standard  50.000-lb.  freight  car  of  the  Lehigh  Valley  Railroad.    R.R.  Gaz., 
June  8. 1888. 

Standard so,ooo  lbs.  Freight  Car Aor  Chicago  &  Northwestern  Ry.  Descrip- 
tion, complete  details  and  weights  of  parts  are  given.  R*  R.  Gaz.,  Jan.  10, 
i89o,  Vol.  XXII..  p.  i9. 

Gondola,  Standard  ^0,000-lb,  Gives  detailed  drawing,  with  abstract  from 
specifications  for  the  standard  25-ton  gondola  car  of  the  Newport  News  & 
Mississippi  Valley  Co.    R.  R.  Gaz.,  April6,z888. 

Tiitin  Hopper (foiooo-lb.  Gives  description,  with  bill  of  lumber  and  detailed 
drawing,  with  dimensions,  of  a  twin  hopper  bottom  gondola  car  havmg  a 
capacity  of  60,000  lbs.  recently  constructed  for  the  Lehigh  Valley  Railroad. 
R.  R.    Got.,  Sept.  i4,  1888. 

Freight.  An  essay  by  W.  R.  Brown  on  the  construction  of  the  best  form  of 
freight  cars  with  special  reference  to  economy  in  dead  weight.  Van  Nos. 
Eng,  Mag,,  Vol.  XVI.,  p.  13s. 

Freight  Depreciation  of.  Gives  a  table  showing  the  value  of  a  freight  car  at  any 
age,  estimated  at  6  per  cent,  per  annum  as  per  Master  Car  Builders' rules. 
R,  R.   C?<i«.,  April 27.  1888. 

Grain  Weighing  and  Transfer  Car.  Description  and  drawings.  Ry.  Rev.,  June 
6, 1891,  pp.  358-9. 

/ron.  A  short  article  making  comparison  between  iron  and  wooden  railway 
cars  favorable  to  the  adoption  of  the  former.    Am.  Mfr.,  Nov.  30,  1888. 

Iron.  Usesof  in  Freight  Car  Construction.  A  paper  by  G.  W.  Ettinger,  read 
before  Western  Railway  Club  with  discussion.  R.  R.  Gaz.  Nov.  30,  and 
Mast.  Mech.,  December,  1888. 

too/xx>4b.  Car,  Penn.  R.  R.  Gives  drawing,  showing  details  of  a  car  of  ioo,03o 
lbs.  capacity,  designed  for  carrying  cables  for  street  railroads,  and  built  for  the 
Pennsylvania  Railroad.    R.  R-  Gaz.,  May  ii,  z888. 

Ore. 
Twenty-five  Ton  Iron  Ore,    Gives  a  two-page  plate  of  detailed  drawings  of  a 
twenty-five  ton  iron  ore  car  used  on  the  Swedish  Railroad.    Lon.  Engineer, 
April  27, 1888. 


82  CARS-CEMENT  TESTS. 

Cars,  On,  continued. 

Wisconsin  Central  Ore  Cars— 60,000  lbs.  Capacity,  Description  with  detailed 
drawings.  Ry.  Rev.^  Oct.  17.  i89i,  p.  673.  Brake  rigKine  of  these  cars  illus- 
trated in  Ry.  Rev,,  Oct.  24,  i89i,  p.  690. 

Pullman  Vestibule  Sleeping^.  General  and  detail  drawings  and  description . 
R,  R.   Gas,,  Nov.  23, 1888. 

Thirty-  Ton  Combination  Car,  Chesapeake  &  Ohio  Railway.  Illustrated  de- 
scription.    R.  R.  Gaz.,  Feb.  1, 1889. 

Sixty  Thousand  Pounds . 

Union  Paci^c  Railway.    Description,  principal  dimensions,  details  oftnick, 
etc.    Ry,  Rev.,  April  12,  i89o,  Vol.  XXX.,  p.  2d4. 

Michiffan  Central  Standard  Car  and  Truck.  Description  with  drawings.  Ry. 
Rev.,  Oct  II,  i89o,  pp.  S98-600. 

Standard  dimensions,  forms  of  constniction,  etc.,  adopted  by  the  Master  Car- 
Builders'  Association,  with  discussions  on  the  same.  See  Proc.  M.  C.  B. 
20th  annual  convention. 

Steel. 
Harvey  Steel  Car.    Description  with  drawings  of  this  new  car,  built  for  the  C. 
B.  &  Q.  R.  R.    Ry.  Rev.,  Nov.  i,  1890,  pp.  650-1,  Dec.  i3,  p.  747. 

Illustrated  description  of  a  new  form  of  car  built  of  steel,  asbestos,  iron  pipe 
and  wood.    R.  R.  Gaz.%  Jan .  4, 1889. 

Schoen  Pressed  Steel  Car.  Description  and  details  of  this  somewhat  novel  car. 
R.  R.  Gaz..  May  23, 1890,  p.  3S2. 

Stock  Car.  Detail  drawings  with  description  of  the  new  Harvey  Steel  Car. 
£n£^.  News,  July  11, 1891,  pp.  24-5. 

Thirty  Ton  Steel  Cars— Belfast  and  Northern  Counties  Railway,  Ireland.  De- 
signed for  ore  carrying.  Both  car  and  truck  have  steel  frames.  Description 
and  drawings.    Ry.  Rev.,  Aug.  15, 1891,  pp.  534-5. 

Cast  Iron,    ^^t  Iron,  Cast. 

Castings. 

Dejects  in  Structural  Castings.  By  Thos.  D.  West.  Gives  many  valuable  facts 
concerning  the  design  and  execution  of  such  work.  Jour.  Assn^  Eng,  Socs-, 
Vol.  II.,  p.  247. 

New  Process  0/ Making  Ornamental  Castings.  Consists  in  lining  the  inside  of 
the  mould  with  carbonized  lace  or  other  textile  fabric.  Abstract  of  remarks 
made  at  the  meeting  of  the  Franklin  Institute,  April  20. 1887.  By  A.  E.  Outer- 
bridge,  Jr.,  your.  Frank.  Inst.,  June,  1887,  Vol.  CXXIII.,  No.  735.  Report  of 
Franklin  Institute  Committee  on  same.  your.  Frank.  Inst.,  Sow.,  i9&7,  Vol. 
CXXIV.,  No.  743. 

Sound.  A  paper  by  Thos.  D.  West,  with  discussion.  Furnishes  considerable 
valuable  information  to  engineers  as  to  the  causes  of  defects  in  castings  and 
their  remedies.     Trans.  A.  S.  M,  j?.,  Vol.  VI.,  p.  91. 

Cattle  Guards.    See  Railroad  Structures. 

Cement  Barrels.  Cubic  Contents  of.  Table  exhibiting  the  cubical  contents  of  the 
barrels  used  by  nine  cement  manufacturers.  Eng.  News,  Feb.,  22,  1890,  Vol, 
XXIII..  p.  185. 

Cement  Laboratory  0/  the  St.  Louis  Water-works  Extension.    An  article  by  S.  Ben 
Russell,  describing  apparatus  used  and  methods  of  testing.    Illustrated.  Eng. 
News,  Jan.  3, 1891,  pp.  2-4' 

Cement  Tests. 

Carried  on  in  the  Department  of  Engineering,  State  University  of  Iowa.  Many 
tests  are  recorded,  and  comparisons  made  between  specimens  hardening  in 
air  and  those  hardening  in  water.    The  Transit,  Dec,  i89o,  pp.  7-40. 

Different  Forms  of  Briquettes.    By  J.  E.  Codman  before  the  Philadelphia  Engi- 
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Cement  Tests,  continued. 

nee rs' Club.    Gives  results  of  testing  cement  in  different  forms  of  briquettes- 
Proc.  £n^.  Club*  Phila,,  December,  1887,  Vol.  VI.,  pp.  168-73. 

Experiments  with  Testing  Appliances  By  Alfred  Noble.  On  Sault  Ste.  Marie 
Canal  Locks,  with  discussion.  Illustrated.  Trans,  A.  S.  C,  £,,  Vol.  IX. 
( 1880) » pp.  i86*2oi. 

//ints  on.  A  paper  read  before  the  Engrs.  Club  of  St.  Louis.  Discusses  relative 
importance  of  various  tests,  especially  that  of  fineness.  7our.  Assn.  En^. 
Soc,k  Sept,  i89i,  pp.  455-60. 

Haw  /f  Test  the  Streng-th  0/  Cements  By  J.  Sondericker.  Gives  a  description  ol 
an  apparatus  for  testing  cements,  and  presents  some  of  the  results  obtained. 
Jour.  Assn.  En£r,  Soc-,  June.  1888,  Vol'.  VII.,  pp.  307-».  Also  Trans.  A,  S. 
A/.  £.,  Vol.  IX.  (1S88),  pp.  i7a-84. 

Lons"  Time  Tests.  An  answer,  by  experiments  extending  over  six  years,  for 
Boston  Main  Drainage  Works,  of  many  questions  relating  to  the  use  of 
cement.  Trans.  A.  S.  C.  E.t  Vol.  XIV.,  p.  i4i.  Also  in  Eng*  News,  July  4* 
1885.    Illustrated. 

Gives  data  derived  from  breaking  200  briquettes  at  dates  varying  from  7  to 
2,oi9  days  of  gauging.    San.  Eng.,  July  2, 1887. 

Methods. 
By  Edmund  Yardley.    Gives  the  methods  employed  and  results  obtained  in 
testing  cements  for  the  Pennsylvania  Railroad.    Trans.  A.  S.  C,  E.,  Vol.  II. 

p.  1=3  • 
.Answers  to  eight  queries  by  the  government  chemist  on  methods  of  testing 
(should  be   tested    wet)  relative  strength  of  Portland   and  light  burned 
cements,  effects  of  alumina,  magnesia,  alkali,  sulphuric  acid.    Eng^.  News, 
Dec.  26, 1885. 

Microscopic  Method,  Account  of  p.  microscopical  examination  of  some  cements, 
with  discussion  as  to  the  value  of  the  method.  Illustrated.  ByAlden  H. 
Brown,  in  The  Transit,  of  the  Univ.  of  Iowa.  Reprint,  ^y.  Rev.,  Nov.  7, 
1891,  pp.  726-7.    Eng-.  News,  Nov.  21,  i8gi. 

Neat  Tests  vs.  Sand  Tests /or  Portland  Cement.  A  paper  by  S.  Bent  Russell- 
discussing  the  results  of  a  large  series  of  experiments  made  for  the  St.  Louis 
Water  Works.  Describes  also  a  machine  for  mixing  briquettes.  Illustiated. 
Trans.  A.  S.  C.  E.,  Vol.  XXV.,  Sept.,  i89i,  pp.  293-300.    Discussion,  pp.  3oo-4. 

New  Croton  Aqueduct.  Gives  profile  showing  strength  of  cements  used  in  the 
construction  of  the  new  Croton  Aqueduct.      F.ng.  6^  Build.  Rec,  Aug.  18, 

Notes  and  Experiments  on  the  Use  and  Testing  0/  Portland  Cement.  By  Wm.  W. 
Maclay.  An  exhaustive  paper  of  great  merit,  giving  principles  for  both  testing 
and  using.  Illustrated.  Received  the  Norman  medal.  Trans.  A.  S.  C  E., 
Vol.  VI.  (i877),  pp.  311-64.  Discussion,  Vol.  VII.,  p.  274,  where  cement  tests 
for  East  River  Bridge  are  given :  also,  p.  280. 

Portland' Cement  Testing.  By  I.  J.  Mann,  before  the  Institution  of  Engineers. 
Treats  of  the  color,  weight,  pulverization,  and  tensile  strength  of  Portland 
cement.     Van   Nos.  Eng.  Mag.,  Vol.  XVII.,  p.  i7. 

By  T.  Guillain.  Gives  details  of  the  specification  for  the  supply  and  testing  of 
Portland  cement  used  for  harbor  work  at  Calais  and  Boulogne.  Nouvelles 
de  la  Construction,  Vol.  III.,  p.  88;  San.  Eng.,  July  9, 1887;  Eng.  News,  Sept. 
-K.  18S7 

By  H.  Faija,  before  the  American  Society  of  Civil  Engineers.  Gives  details  of 
the  method  employed  bv  himself  for  a  number  of  years:  shows  details  of  ap- 
paratus for  mixing  and  testing  cements.  Trans.  A.  S  CE..  Vol.  XVII., 
November,  1887),  pp.  218-28. 

'  On  the  Mechanical  Examination  and  Testing  0/  Portland.    By  Henry  Faiia. 
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Cement  Tests,  continued, 

Considers  details  of  manipulation  and  other,  matter  affecting  results  in  a 
cement  test,  and  then  the  properties  which  a  good  cement  should  show.  Van 
Nos.  £n^.,  Magr.^  Nov.,  1884. 

Very  elaborate,  both  as  to  times  allowed  for  setting  and  as  to  composition. 
Results  plotted.  Very  valuable  record.  Rep.  Ckf  of  Engrs.,  1883,  Vol.  II., 
p.  1849. 

Standard, 
German  Specijications  for  Standard  Portland  Cement  Tests.  Translated  for  the 
Testing  Laboratory  of  Cornell  University.    Many  of  the  requirertents  will 
appear  novel  to  American  readers.    Ensr.  News%  Nov.  i3,  1886. 

New  German  (18S7)  Standard  Rules  in,    Proc.  Inst.  C.  E.,  Vol.,XC.,  p.  474. 

Report  of  a  committee  of  the  Am.  Soc.  of  Civ.  Engrs.,  prescribing  a  series  of 
"standard  tests"  for  fineness,  checking,  or  cracking,  and  tensile  strength. 
It  would  seem  to  be  well  for  all  tests  in  America  to  be  made  by  the  methods 
here  prescribed  in  order  to  enable  intelligent  comparisons  to  be  made. 
Trans.  A.  S»  C,  E.,  Vol.  XIV.,  p.  475,  also  in  Eh£.  News,  Dec.  19,  i885. 

Tensile.  An  appliance  for  more  accurate  determinations.  By  D.  J.  Whitte- 
more.  With  discussions.  Illustrated.  Trans.  A.S.  C.  E.,  Vol.  IX,  {1880),  pp. 
329-47. 

IVet  and  Dry  Sand.  A  table  showing  the  great  mcrease  in  bulk  of  sand,  due  to 
the  addition  of  a  small  amount  of  water,  and  hence  the  variation  in  the  qual- 
ity of  mortar  from  using  wet  sand.  From  Lon.  Engineer.  Eng.  News,  Feb. 
21, 1891,  p.  173. 
Cement-Testing  Machine.  Home-made,  at  a  cost  often  or  twelve  dollars.  Seems 
to  work  satisfactorily.  Full  detail  drawings  given,  Proc.  Eng.  Club*  Phila.^ 
Vol.  v.,  p.  194, 

Cement  W^orks. 

On  the  Lehigh.  Brief  description  of  the  cement  (Portland  and  Anchor)  works 
and  the  deposits,  with  tables  of  analyses  and  results  of  tests,  p.  9.  Chap.  XII.  of 
Report  of  Frederick  Prime,  Jr.,  Second  Geol.  Survey  0/  Pa  ,  D.  D.%  1876. 

Louisville,  An  account  of  the  location  and  capacity  of  the  mills  on  the  Ohio 
River,  manufacturing  Louis\ille  cements,  with  records  of  tests  of  most  of  the 
brands,  made  by  the  St.  Louis  inspector,  Thos.  D.  Miller,  your,  Assn.  Eng. 
Soc,  Vol.  v.,  p.  i87. 

Porta  Cement  Works  at  Bremen.  Description  of  plant  and  method  of  manu£ac- 
ture.    Illustrations  of  buildings.    Lon.  Eng.,  July  17,  iSqi,  pp.  60-2. 

Portland  Cement  Grinding  Mill  House.  Illustrated  description  of.  Lon.  Eng. 
January  3p,  1891,  pp.  i3o-2.    Eng  Rec,  February  2S,  1891,  p.  207. 

Cement,  Action  0/ Hydraulic  Cements  upon  Embedded  Afetals.  Numerous  experi- 
ments described  and  results  given.  By  J.  C.  Trautwine.  R  R.  Gaz.,  Jan.  27, 
1882,  p,  51. 

Adhesive  Strength  of  Portland.  A  paper  by  I.  J.  Mann,  before  the  Inst.  C.  E., 
which  refers  principally  to  the  adhesive  strength  of  cement,  and  a  description  of 
improved  method  of  determining  its  quality  and  value.  Van  Nos.  Eng.  Mag.^ 
Vol.  XXIX..  D.  233. 

Adhesive  Strength  of  Sulphur ,  Lecui  and  Portland  Cement  for  Anchoring  Bolts. 
Short  article  reprinted  from  The  Polytechnic.  Careful  experiments  showed 
that  cement  is  stronger  and  more  reliable  than  either  lead  or  sulphur,  and  that 
Its  resistance  is  from  4oo  to  500  lbs.  per  sq.  in.  of  surface  exposed.  Eng.  News^ 
July  i9,  i89o,  p.  53.    Ry.  Rev.,  Nov.  i,  i89o,  p.  650. 

Adhesive  Strength  of,  with  Special  Reference  to  an  Improved  Method  of  Testing. 
By  I.  J.  Mann  before  the  Inst.  C.  E.  An  elaborate  series  of  tests.  Reprint, 
Eng.  News.,  May,  i9,  i883,  p.  23o-3. 

y^m^rtVaw  yl/rt/^ria/,  \\ith  especial  reference  to  Rosendale  cement.      By  F.  O. 
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Cement,  continued. 

Norton,  manufacturer.    Illustrated.     Trans.  A.  S.  C  £,,  Vol.  IX.,  (1880),  p. 
278-386. 

American  vs.  Portland.  An  article  by  F.  Collin  gwood  going  to  show  that  for 
most  purposes  for  which  cemen:  and  concrete  are  used  in  this  country,  our 
own  natural  cements  are  quite  "good  enough.  *    San*  Eng-.t  Nov.  5,  i885. 

And  Mortar^  Selection.  Inspection  and  Use  of.  By  S.  F.  Burnett,  before  the 
Engineers'  Club  oi  St.  Louis.  Gives  practical  hints  in  regard  to  the  selection, 
inspection  and  action  of  cement  and  sand,  and  the  methods  of  mixing  and 
using,  to  produce  a  good  mortar.  Jour  Assn.  En^.  Soc,  July,  1888,  Vol.  VII., 
pp.  2S8'264. 

Compressive  Strength  of.  Progress  report  of  the  American  Society  of  Civil 
Engineers'  Committee  on  the  compressive  strength  of  cements  and  the  com- 
pression of  mortar  and  settlement  of  masonry,  with  five  plates.  Trans*  A.  S. 
C.  E.,  Vol.  XVII.  (November,  18S7),  pp.  2i3-2i8.  Abstracted,  Proc  Inst.  C 
E.,  Vol.  XCIII.,  p.  506. 

Formula  for  a  number  ol  useful  cements.  Van  Nos.  Eng.  Mag.,  Vol.  IX.,  p 
26S. 

From  Waste  Product  Lime.  By  J,  S.  Rigby,  before  the  Society  of  Chemical  In- 
dustry, Liverpool  University.  A  valuable  paper  on  the  utilization  of  waste 
lime  from  chemical  process  for  the  manufacture  of  cement.  Sci.  Am.  Sup., 
June  x6. 1888 

Hardening  of.  A  series  of  articles  embodying  the  results  obtained  in  the  most 
recent  and  important  investigation  on  the  hardening  of  cements.  The  sub- 
ject IS  treated  from  a  chemical  point  of  view.  Lon.  Engineer,  Sept.  21,  etseg., 
1888. 

Hydraulic,  Chemically  Considered,  Extracts  from  the  annual  report  of  the  Eng- 
ineer Department  of  the  District  of  Columbia.  Seven  brands  of  native  and 
foreign  cements  compared  in  strength  and  chemical  composition.  Eng.  News, 
Dec.  5,  i885. 

Hydraulie  Lime,  Roman  Cement,  Portland  Cement.  Process  of  manufacture, 
chemical  analyses,  best  proportions  for  ingredients  and  effect  of  variation  in 
these  proportions  upon  the  strength  of  the  cement.  By  Prof.  Englerln  Laden- 
burg's  Handevorterbuch  der  Chemie.  Translated  by  Alden  H.  Bro^^'n  and 
published  in  The  Transit,  December,  i89o.  Reprinted  in  Eng.News.  Feb.  7, 
i89i.  pp.  125-7,  et  seq. 

Injiuetue  of  Sand  upon.  From  the  German.  Results  of  expenments,  showing 
remarkable  differences  in  ultimate  strength,  due  to  different  qualities  of  sand 
used.    Eng.  A'wj,  July  11,  188$. 

Influence  of  Sugar  upon.  By  H.  DeB.  Parsons,  before  the  American  Society  of 
Mechanical  Engineers.  Gives  details  of  tests  of  cements  mixed  with  from  }i 
to  2  per  cent,  of  sugar  and  molasses.  Molasses  greatly  retarded  the  setting, 
but  at  the  end  of  two  months  the  strength  was  rapidly  increasing.  With  Port- 
land cement  one  per  cent,  of  sugar  gave  maximum  strength.  With  Rosendale 
cement  one-fourth  per  cent  gave  maximum  results.  With  large  per  cent  of  sugar 
the  cements  were  too  soft  to  take  from  the  molds  in  48  hours.  The  effect  ap- 
pears to  be  mechanical.  Trans.  A.  S.  M*  E.,  Vol.  IX.,  pp.  2S6-293;  Eng.  News, 
Dec.  24, 1887;  Eng.  6*  Build.  Pec,  Dec.  24, 1887;  Am. Eng.,  Jan,  18,  1888;  Lon. 
Engineer,  Jan.  27, 1S88;  Lon.  Eng.,  Jan.  28,  1888;  Mech.  World,  Jan.  14,  1888. 

Lime  and  Hydraulic.  By  F.  W.  Gibbs.  Treats  of  the  sources,  composition 
and  properties  of  limes  and  cements.  Trans.  Arkansas  Soc.  C  E,  Arch.  ^ 
.S«r7^,*  November,  1887,  pp  38-46. 

Magnesia  Cement,  The  Practical  Application  of.  A  paper  by  C.  O.  Weber, 
Ph.  D.,  read  before  the  Society  of  Chemical  Industry,  describing  the  proper- 
ties of  various  cements,  with  several  tests  showing  great  strength.  Sci.  Am. 
Sup.t  May  16,  iS9i,  No.  802,  pp.  i2Sio-i3. 
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Cement,  continued. 

MatKtfacture  of. 
And  Properties  of  the  Cements  of  the  Isere.  An  abstract  of  an  article  from  An- 
nalesdesP.  &-  C,  Vol.  XVII..  i889.  p.  755:  in  Proc.  Inst.  C.  £.,  Vol.  XCVIII., 
p.  4i3,  i8i^9. 

Notes  on  the  hydraulic  or  other  cements  at  the  Philadelphia  exhibition.  By- 
Gen.  Gillmore.  Gives  methods  of  manufacture  and  tables  of  crushing  and 
tensile  strength.     Van  Nos.  Eng^.  Mair*%  Vol.  16,  p.  261. 

Statement  0/ the  Industry .  A  statement  showing  the  extent  of  the  industry  in 
the  United  States.    Eng-,  6-  Build.  Pec,  March  17.  1888. 

In  Ulster  Co.,  A'.  Y.  A  description  of  the  method  of  quarrying  the  rock  and 
preparing  the  cement.    lUus.    Eng.  News,  Sept.  i5,  1883,  pp.  436-7. 

Of  the  Gate  0/  France,  Nature  of  deposits,  methods  of  manufacture,  workings 
of  an  aerial  cable  for  automatic  transporation.  the  final  uses  and  products. 
From  Le  Genie  Civil,  i9  illustrations.    Sci.  Am,  Sup,,  Nov.  28,  i885. 

Paper  read  before  the  British  Association  by  Gen.  H.  Y.  D.  Scott  on  the  conver- 
sion of  lime  into  cement  by  the  Selenitic  method,  and  the  economy  and  other 
advantages  of  the  process.     Van  Nos.  Eng.  Mag.,  Vol.  VII.,  p.  542. 

Permeability  of  Cements,  and  their  Decomposition  under  the  Action  of  the  Sea.  By 
MM.  Leon  Durand-Claye.  Eng.  in  Chief  of  Bridges  and  Roads,  and  Paul 
Debray,  Ass't  Eng.  Translated  by  Prof.  L.  M.  Haupt.  An  account  of  some 
valuable  experiments  on  the  above  subject.  Illustrated,  your.  Frank.  Inst,, 
March,  i889. 

Permeability  of  Portland  Cement  Mortar  and  its  Decomposition  by  Sea  Water. 
A\mr?iQi  from  Annates  des  Fonts  et  Chausses.  Eng.  <&•  Build.  Rec  ,  Nov.  23, 
1889. 

Portland. 
And  Its  Use.    A  series  of  articles  by  Hormosji  Nowroji.  giving  a  practical  de 
scription  of  the  manipulation  and  treatment  of  cement,  mortar  and  conctete. 
hid.  Eng.,  March  i4,  i89i,  et  seq. 

For  Engineering  Works.  Paper  by  Capt.  W.  W.  Maclay,  C.  E.,  with  an  ap- 
pendix containing  abstracts  of  the  new  German  rules  for  setting  cements. 
Published  and  distributed  gratuitously  by  James  Brand,  81  and  83  Fulton  St.» 
New  York. 

Impr<K'enunt  in  the  Manufacture  of.  By  Fred  Ransome  before  the  Manchester 
meeting  of  the  Association  for  the  Advancement  of  Science."  Gives  a  de- 
scription of  a  revolving  furnace  in  which  the  fine  cement  material  is  calcined 
by  passing  through  gas  flames.    Am.  Eng.,  Sept.  21,  i887. 

Manufacture  and  Use  of .  By  Dr.  W.  Michaelis.  Gives  analysis  of  Portland 
and  Roman  cements,  and  treats  of  selecting  and  mixing  the  materials,  cal- 
cination, etc.     Van  Nos.  Eng.  Mag.,  Vol.  I.,  p.  746. 

Manufacture  of  Portland  cement  described  in  a  lecture  by  Calvin  Brown,  be- 
fore the  Tech.  Soc.  Pacific  Coast.    Eng.  Record,  May  3:),  i89i,  pp.  425-6. 

Ransome' s  Improvements  in  the  Manufacture  of.    By  R.  J.  Friswell.    Reprinted 
from  the  London  Engineer,   March  4,  1887.    Jour.  Frank.   Inst.,  June  and 
July.  1887.  Vols.  CXXIII.,  CXXIV.,  Nos.  738,  739- 

Sources  of  strength.  By  Henry  Faija.  Van  Nos.  Eng.  Mag.,  Vol.  XXII.,  p. 
463. 

Specifications  for.  Gives  specifications  for  the  supply  and  delivery  of  Portland 
cement  for  paving  portions  of  streets  known  as  King's  road  and  Pont  street, 
in  Parish  of  Chelsea.    Eng.  6-  Build.  Rec,  Dec.  31, 1887. 

Rate  of  Hardening  of .  By  Prof.  W.  C.  Un  win  The  increase  in  tensile  strength 
found  to  follow  the  law  of  a  cubical  parabola,  and  of  compressive  strength 
the  law  of  a  common  Parabola.  Tests,  equations  and  curves  given  for  Port- 
land cement.    Proc.  Inst.  (\  E.,  Vol.  LXXXIV.,  p.  399. 
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Cement,  continued. 

Relative  Value  of.  A  paper  by  Prof.  C.  D.  Jameson  and  Hubert  Remley,  discus- 
sing the  relative  value  of  artificial  and  natural  cements;  and  based  on  experi- 
ments carried  out  at  the  Iowa  State  University,  which  are  given  in  full  in  T/u 
Transit.    Pop.  Set,  Mon.,  March.  1891,  pp.  663-70. 

/?^i  and  Gypsum  Deposits  in  Buffalo.  Paper  by  Julius  Pohlman,  Buffalo,  N. 
Y-    Proc.  A.  /.  Af,  E.,  Buffalo  meeting,  October,  ii(88. 

Sla£^, 
Hydraulic,    By  R.  J.  Friswell.    Discusses  the  composition  of  slag  cements. 
San.  Enjrr.,  Nov.  12, 1887. 

Manufacture  and  Properties  of,  A  paper  by  G.  R.  Redgrave  statmg  the  con- 
ditions essential  for  a  good  cement,  and  giving  analysis  of  slags  and  cements, 
and  residts  of  tests  showing  great  strength.  Proc,  Inst.  C.  £.,  VoU  CV.,  i89i» 
pp.  2i5-3o. 

See  Sla£'  Cement, 

Use  of.  By  G.  R.  Redgrave.  Before  the  Architectural  Association  advocates 
the  use  of  cements  instead  of  lime  m  all  buildings,  and  gives  tables  of  compara- 
tive strength  and  costs.     Van  Nos.  Eng'.  Ma^^.,  Vol.  XXIV.,  p.  121. 

See  Concrete.    Mortars. 

Center  of  Gravity. 

A  new  formula  of  general  applicability.    By  J.  W.  Davis.    Gives  formula  and 
determines  the  extent  of  its  application.    Van  Nos,  En^.  Mag".,  Vol.  XX. 
p.  467. 
Of  a  Polygon.    Anew  graphical  method  for  finding.    By  J.  W.  Davis.    Van 
Nqs,  Eng.  Mag.^  Vol,  XXL,  p.  32j. 

Chaining. 

See  Surveyings  Land, 
Chains. 

Use  and  Care  of  .  By  Henry  Adams.  A  paper  before  the  Society  of  Civil  and 
Mechanical  Engineers,  on  the  use  and  care  of  chains  for  hoisting  and  hauling. 
Contains  much  useful  information.    Lon.  Engineer ^  July  8.  i887. 

Weldless  Steel »  Illustrations  of  machinery  used,  and  description  of  process  of 
manufacture.    From  Lon.  Engineer,    Set,  Am,  Sup,,  No.  Sig,  Sept.  12.  i89i. 

Weldless  Steel.  Description,  with  results  of  tests  of  these  chains,  which  are  cut 
from  a  solid  piece  of  steel.  Lon.  Eng,,  May  i.  i89i,  p.  524;  P,  P. Gas.,  May  15, 
i89i,  p.  337;  E.  6*  M.  your.,  May  16.  iWi,  p.  58?. 

Chanute,  Octcrve,  Pres.  A.  S.  C,  E.  Biographical  sketch,  wtth  portrait.  Eng. 
News,  May  23,  i89i,  p.  504. 

Chart.  The  Pilot  Chart  of  ifu  North  A  tlantU  Ocean.  Lecture  before  the  Franklin 
Institute,  by  Everett  Hayden,  of  the  United  States  Hydrographic  Office. 
Presents  a  copy  of  the  pilot  chart  for  March,  1888,  and  interesting  description 
of  it.    Jour.  Frank,  Inst.,  April  and  May,  1888. 

Cheabrough,  Ellis  Sylvester,  A  memorial  by  a  committee  of  the  Western  Society 
of  Engineers.    7our.  Assn.  Eng.  Soc,  Vol.  VI.,  p.  i3o. 

A  Memoir.  By  Benezette  Williams.  A  very  readable  and  satisfactor)'  account 
ofone  of  the  greatest  of  American  Engineers,  your.  Assn.  Eng.  Soc.*  Vol. 
VL,  p.  I. 

Chimneys. 

And  Flues.  Formula  and  Notes  on  Designing.  Tables  of  capacity  in  lbs.  of 
coal  per  hour,  temperature  and  velocity  of  air,  etc.  From  a  forthcoming  book 
by  Geipel  and  Kilgour    Electrician,  June  12,  x89i.  pp.  i63-5. 

Circular,  Wifeet  high,  near  Cologne,  Description  of  this  recent  work.  Trans. 
Inst.  C.  E.,  Vol.  LXXXV.,  p.  343. 

Construction  of.    Continuation  of  a  series  of  articles  on  ventilating  chimney 
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Chimneys,  continued. 

shafts,  moving,  straightening  aiid  taking  down  chimneys.    Eng^,  News,  Oct.  31 
and  Nov.  14, 1885. 

Construction  of  several  large  chimneys  in  this  country,  at  Lawrence  and  LoweU. 
Mass.*  at  New  York  City  and  at  Johnstown,  Pa.  Trans.  A.  S.  C  £,,  April. 
1885.  and  £a£:  News,  July  11  and  18, 18S5. 

Description  of  the  chimney  of  the  West  Cumberland  Hematite  Iron  Works,  ab- 
stracted from  a  paper  by  Prof.  Rankine,  before  the  Inst,  of  C  E.  in  Scotland. 
Van  Nos,  Enjsr»Ma£,,  Vol.  L,  p.  146. 

Dimensions  in  height  and  cross-section  for  a  given  horse-power  of  engine  and 
of  boiler  capacity.    By  Wm.  Lowe,  in  Am.  Mach.^  March  27,  1886. 

Empirical  Formula  for  Chimney  Area,  Formula  and  graphical  diagram,  as 
deduced  and  used  by  Mr.  E.  M.  Hugentobler,  M.  E..  engineer  of  Abendroth 
&  Root  Manufacturing  Company.     En^.  News,  Dec.  7i  i889.    Vol.  XXII., 

P-  5^3. 
For  Furnaces t  Fire- Places  and  Steam  Boilers.    By  R.  Armstrong.      Van  Nos. 

Eng-.  Ma£.t  Vol.  IX.,  p.  i3o. 
For  Horizontal  Tubular  Boilers.    Paper  by  Frederic  Stamm.    Proc.  Eng".  Club^ 

Phila.,  Vol.  VII.,  No.  2,  Feb.,  1889,  p.  105. 
For  the  Narraganseti  Electric  Lis^htinn-  Company,  Providence,  R.  I.    Detailed 

account  of  its  erection,  \\'ith  five  plates  of  illustrations.    By  John  T-  Henthom. 

Trans.  A,  S.  C  E,,  Vol.  XXVI.,  July,  i89i,  pp.  1-7.    Reprint,  Sci.  Am,  Sup., 

Oct.  3i,  i89i,  No.  826,  pp.  i3i9i-2;  Eng.  Rec-y  June  20,  i89i,  pp.  40-1. 
Notes  on  the  construction  of  a  large  chimney,  being  an  iron  frame  lined  with 

brick.    Sci.  Am.  Sup..,  Dec.  10,  1887;  Lon.  Engineer,  Jan.  6,  1887. 

Proper  Dimensions  of.    By  Wm.  Kent.    Eng.  News,  Oct.  2,  1886. 

Proper  Size  of.  By  William  Kent.  A  paper  read  before  the  Am.  Soc.  of  Mech. 
Eng.;  gives  formulas  and  table  of  sizes  for  given  horse-power  of  boilers.  Am. 
Eng.t  Nov.  28,  i884.    Also  Mechanics,  Jan.  i885. 

Righting  those  which  have  become  inclined.  A  description  of  a  successful 
method  employed  by  removing  courses  of  brick.  Iron,  Nov.  21.  1884.  An- 
other method  in  Van  Nos.  Eng.  Mag.,  Jan.,  1885. 

Stability  of  .  By  R.  J.  Hutton  before  the  Society  of  Engineers.  Proposes  to 
point  out  some  errors  which  have  crept  into  the  theory  of  the  stability  of  chim- 
neys, and  to  ofier  some  considerations  as  to  the  economical  application  of  the 
theory  in  practical  designing.     Trans.  Soc.  Eng,,  1888,  pp.  150-184. 

Two  Modern.  By  C  P.  Kerr.  A  study  of  the  designs  and  construction  of  the 
chimney  at  the  Clark  Thread  Company's  Works  at  Newark,  N.  J.,  and  the 
stack  of  the  Marshall  &  Company  Thread  Works,  at  Newark,  N.  J.  Sci.  Am. 
.Stf/.,  Jan.29,i887. 

Wind  Pressure.    By  Jas.  B.  Francis. Discusses  dimensions  usually  adopted  and 
estimate  of  wind  pressure  upon.    Eng.  Newst  Aug.  28, 1880,  pp.  268-9o. 
Chimney  Draft. 

Idiosyncrasies  of  Chimmy  Draft.  A  table  of  data  as  to  dimensions  of  chimney, 
fuel  burned,  and  observed  draft  of  several  chimneys.  From  a  paper  by  W.  E. 
Crane  before  the  Am.  Soc.  M.  E.    Eng.  News,  Dec.  5,  i89i,  p.  531. 

Measurement  of.  By  H.  W.  Spangler.  A  description  of  various  methods  used 
ior  this  purpose,  by  which  the  amount  of  the  draft  is  magnified  for  direct  meas- 
urement.   Proc.  Eng.  Club,  Phila,,  Vol.  IV.,  No.  5. 

Several  papers  on  this  subject  were  read  by  Prof.  De  Volson  Wood,  J.  Burkitt 
Webb  and  W.  Kent,  at  the  Cincinnatti  meeting  of  the  A.  S.  M.  E.  Trans.  A . 
S.  M.  E..  Vol.  XI.,  i89o.    Abstracts  in  Mechanics,  July,  i893,  pp  i68-72. 

Theory  and  Design  of  Chimneys.  Paper  before  the  American  Society  of  Me- 
chanical Engineers  by  Horace  B.  Gale,  bringing  out  a  new  theory  ot  chimney 
draught,  with  some  useful  practical  formuloe.  Trans.  A.  S.  M.  E  ,  Vol.  XI., 
iSqo,  pp.  451-92.    .Abstract  in  Mechanics,  Dec,  i89o. 

See  Draught  Gauge. 
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Chimney  Oases.  Analysis  of.  67  apparatus  designed  by  Prof.  Elliott,  of  Colum- 
bia. Cal.  Cut  of  instrument,  methods  of  use  and  cliemical  formulas.  Mechan- 
icst  Jan..  188S. 

Chlorine.  Manu/arture  of.  Brief  outline  of  the  Weldon-Pcchiney  process  for  the 
manu&cture  of.    E,  6*  Af.  7b«r.,  Nov.  24, 1888. 

Chordel,  and  its  Application  to  the  General  Section  of  an  An^le.  By  J.^.  Millar, 
Van  Nos.En£.  Ma£.,  Vol.  XXII.,  p.  206. 

Circular  Arc.    ^^  Arc, 

City  BnffineerinK.    See  Municipal. 

City  Lots,  Recording  of.    See  Resristry  Bureaux,  Phila, 

City  of  Mexico.    ^^  Mexico  City. 

Civil  Engineerins. 

Address  of  Sir  J.  W.  Bazalgette,  before  the  Institution  of  Civil  EnRineers.  Con- 
tains a  good  description  of  the  public  works  of  London,  also  of  Paris  and  New 
York  City.     Van  Nos.  En£.  ^^V- April,  1884. 

And  Surveying  Progress^  Report  on^  by  a  committee  of  the  Civil  Engineers'  Club 
of  Cleveland,  read  Oct.  9,  1888.    Jour.  Assn.  Eng:  Soc,  January,  i88q. 

In  England,  Notes  on.  Paper  by  William  H.  Searles,  Member  Civil  Engineers' 
Club  of  Cleveland.  Read  September  10, 1889,  p.  7.  Discussion  by  members, 
p.  3.    your.  Assn.  Eng.  Soc,  Nov.,  i889;  Vol.  VIII.,  pp.  553-62. 

Societies,    ^qq  Engineering  Societies. 
Civil  Engineers. 

Education  of.  By  Thomas  C»  Clarke.  With  discussion.  Trans.  A.  S.  C  E., 
Vol.  III.  (1874),  pp.  255-66. 

Training/or  Students.  By  Geo.  L.  Vose.  Van  Nos,  Eng.  Mag.,  Vol.  XXVIII. 
p.  i9i. 

Clay  for  Puddling,  New  Method  of  Using  it.  It  is  dried,  pulverized  and  compacted 
in  the  interior  of  the  embankment.  On  swelling  with  moisture  it  becomes  im- 
pervious to  water.    Am.  Eng.,  Oct.  13,  1886. 

Varieties  of,  and  thiir  Distinguishing  Qualities  for  Making  Good  Puddle.  A 
paper  by  William  Gallon,  Assoc.  Member  Inst.  C.  E,  Eng.  News,  Dec.  i, 
1888. 

Climate,  Relation  to  Health.    See  Health. 
Coal. 

Anthracite.  Analyses  of  large  commercial  samples,  with  full  analytical  data. 
//.    Geol.  Survey  ofPenn.,  i883.  Vol.  A.  A. 

Fields  0/ Pennsylvania,  2LAescT\^i\oTi  oi.  By  Charles  A.  Ashburner,  of  the 
Geol.  Survey  of  Penn.  A  3o-page  aiticle,  giving  the  Geography,  History, 
Topography,  Structural  Geology,  Stratigraphical  Geologj'  of  the  region , 
together  with  the  Composition  and  Origin  of  this  Coal,  methods  of  mining, 
and  production  statistics.    Proc.  Eng.  Club,  Phila.,  Vol.  IV.,  No.  3. 

Relative  Value  to  the  Consumer  of  certain  Pennsylvania  anthracites.  By  H.  M. 
Chance.     Trans.  I.  M.  E.^  Vol.  XIII. 

Table  giving  weights  per  cubic  foot  and  specific  gravity  of  anthracite  broken 
to  market  sizes.    E^  6*  M.  Jour.,  June  1,  1S89, 

Bietrix  Briquette  Machinery  for  utilizing  coal  slack.  Three  and  a  half  million 
tons  made  and  used  in  Europe  annually.  Described  and  illustrated.  E.  &> 
M.  Jour.,  Dec.  11, 1886.    Age  0/  Steel,  Nov.  x3, 1886. 

Comparative  Merits  of  Bituminous  and  Anthracite  Coals.  Fully  considered  for 
naval  uses  by  special  board  of  naval  officers.    Iron  Age,  May  21,  i885. 

Consumption  of  as  Affected  by  Enginemen.  Article  by  Geo.  H.  Baker,  of  consid- 
erable value.    R.  R.  Gaz.,  Aug.  2, 1S89:  Mast.  Mech.,  September,  1889. 

Heattng Power  of  Illinois  Coal,    Table  of  comparative  tests.    Thesis  by  R.B. 
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Coal,  continued. 

McConneyand  F.  H.  Clark.    Abstract  in  TecAHO£rapA,  iUniv.  of  111.  AnnuaUr 

1890-91,  pp.   22-3. 

//ow  to  Analyze.  An  article  describine  the  methods  for  the  determination  of  the 
various  constituents  in  coal  which  are  considered  best.  Lon.  Engineer,  April> 
20. 1S88. 

Tests  of  Bituminous  for  Steam  Heating.  Results  of  extended  experiments  by  the 
Cincinnati  Water-Works  of  four  kinds,  viz.:  Youghiogheny  No.  2.  lump;  Kana- 
wha "Winefrede"  lump;  Kanawha  Campbell's  Creek  lump:  and  "Peach  Orch- 
ard," Ky.,  lump.  Each  test  extending  over  48  hrs.  Complete  results  and  coal, 
analysis  given.     Van  Nos,  Eng,  Mag.,  Dec,  1885. 

Testing  the  Relative  Value  of  Different  Kinds  of  Coal,  By  Wm.  Kent,  M.  E. 
Table.    E.  <Sr*  M.  7intr.,.Ju\y  19,  1890,  pp.  96-7. 

Washing.  By  Arthur  Beckwith.  Shows  the  different  forms  of  machine  and 
makes  comparison  of  them.     Van  A'os.  Eng.  Mag.,  Vol.  II.,  p.  337. 

Washing  for  Coke  Production.  The  Bell-Ramsey  machine  described  and  illus- 
trated.   Mechanics,  Nov  .  188  v 

See  Combustion.    Minerals.    Mining*    Mines. 
Coal  Handling  Machinery, 

Trade  publication  of  the  C  W.  Hunt  Co.,  N.  Y.,  containing  fully  illustrated  de- 
scription of  various  m<ichinery,  including  a  steam  coal  shovel,  many  coal 
docks  and  data  as  to  cost  ot  handling,  etc.    Pamp.,  pp.  48. 

Separating  and  Washing  Plant.    Illustrated  description  of  a  plant  for  cleaning 

very  dirty  coal.    Lon.  Eng.,  February  i3, 1891,  pp.  184-5. 
Simmerly's  system  of  elevating  derrick  and  buckets  for  reducing  breakage  loss. 

Iron  Age,  Oct.  8,  1885. 
The  Iron  Breakers  at  Drifton^  with  a  description  of  some  of  the  machinery  used 

for  handling  and  preparing  coal  at  Cross  Creek  collieries-    A  valuable  paper 

by  Eckley  B.  Coxe,  describing  at  some  length  the  machinery  used,  means 

employed  for  elevatmg  the  coal,  the  breaker,  and  the  preparation  of  the 

coal.    Forty-two  plates.     Trans  A.  I.  M.  R.,  1890,  pp.  77. 
Coal  Tar. 

Distillation,    A  lecture  before  the  Franklm  Institute,  by  Prof.  S.  P.  Sadtler. 

Gives  several  methods,  the  products,  etc.    Illustrated,    your.  Prank.  Inst., 

Feb,  1886,  et  seg. 

Coast  Defences.  Abstract  of  Lecture  by  Gen.  H.  L,  Abbott,  before  the  Academy  of 
Sciences  in  New  York,  March  21.  Reprinted  from  the  New  York  Herald,  by 
R.R,&-  Eng.  your.,  April,  1887. 

Of  the  United  States*  A  summary  of  the  reports  to  the  Secretary  of  War,  of 
General  Duanc,  Chief  of  the  Engineer  Corps,  and  General  Benet,  Chief  of 
Ordnance  for  ihe  army.    R.  R.  6-  Eng.  Jour.,  December,  i887. 

S^^  Ports. 
Coffer  Dam. 

And  Concrete  Mixer  at  Mare  Island  Dry  Doc  k,  California.  A  bnef  description 
of  this  large  coffer  dam  which  stood  about  12  years,  is  abstracted  from  a  paper 
by  Otto  V.  Geldern  in  the  Trans.  Tech.  Soc.  Pac.  Coast.  Eng.  Newsy  Jan.  31, 
i8qi,  p.  116. 

And  Crib  of  the  Point  Pleasant  Railroad  Bridge,  W.  Va.  A  cofferdam,  with 
puddle-waU.  inclosing  an  inner  caisson  or  crib,  inside  of  which  the  excavation 
is  made.    Illustrated.    Eng.  News,  March  14,  1885. 

And  Floating  Caissons.  A  valuable  paper  by  Randell  Hunt,  C  E.  Illustrated. 
Abstracted  from  Proc.  Tech.  Soc.  Pac.  Coast.  E.  &*  M.  Jour.,  July  ig  and  26,. 
i89o,  pp.  77-9,  98-100. 

Stopping  the  Leak  in  the  Coffer-Dam  at  the  Sault  Ste.  Marie  Canal.  A  very  large 
leak  stopped  by  stock-ramming.  Eng.  News,  May  9,  i89i,  pp.  452-3.  Short 
note  describing  the  break,  ibid.,  Apr.  11,  i89i,  p.  357. 
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Coffer  Dams. 

In  the  Connecticut  River.    By  W.  W.  H.  Bunall.  Gives  description  ot  structure 
built  in  the  river,  and  the  difficulties  experienced.     J^an  Nos.  En£r-  Mag^.,  Vol. 
XIV..  p.  366. 

By  J.  J.  de  Kinder  and  E.  F.  Smith.    Two  short  papers,  with  dra>^ings.    Proc. 
En£r.  Club.  Phila.,  Vol.  IV.,  No.  4. 

Coke, 

As  a  Fuel  far  SUam  Boilers,  B7  A.  Ebreadorfer.  Concludes  that  fuel  may  be 
advantageously  used  in  almost  all  cases,  with  proper  arrangements,  and  is  to 
be  recommended  especially  where  smoke  is  a  nuisance.  Journal  fur  Gasbel- 
eucktung  und  Wasserversorgung,  1886,  pp.  35-41. 

Bauer's  Ovens.  Describes  a  group  of  ovens  so  arranged  that  they  can  be  worked 
continuously  with  or  without  condensing  apparatus.  Lon.  Eng.,  Nov.  ii,  i887. 
Lon.  Engineer,  Jan.  20, 1888. 

Best  oven  for  coking  coal /or  furnace  use.  Discussion  of  the  subject  with  tables 
of  cost.  By  John  Fulton,  E.  M.  Pp.  18.  Appendix,  Refort  O,  Second  Geo- 
logical Survey  0/  Pa.,  1877. 

Manufacture  of.  Being  part  of  Vol.  X.  of  U.  S.  Census.  1880. 4to,  no  pp.  Gives 
practice  in  U.  S.  and  Europe  with  statistics.  H.  Rep.  Misc.  Doc.,  iz,pt.  10,  47M 
Congr.,  2d  Sess.,  1884. 

Manufacture  of,  from  Illinois  Coal.  By  Henry  Leubbers.  Describes  the  pro- 
cess as  carried  out  in  Western  Illinois.  The  coke  is  made  from  the  slack 
crushed  and  washed  to  iree  it  from  impurities.  It  weighs  about  38  lbs.  per 
bushel,  and  the  yield  is  about  60  percent,  of  the  weight  of  washed  coal.  Trans. 
A.  S.  C.  E.,  Vol.  II.,  i63. 

Simon- Carve' s  Co Aing  Process.  Illustrated  description  of  this  process  for  coking 
inferior  coals  by  utilizing  the  waste  products,  /ron  Age,  Dec.  11,  i89o.  pp. 
1036-8. 

Value  of.  Discussion  of  a  paper  on  the  use  of  coke  in  blast-furnaces.  Read 
before  the  Iron  and  Steel  Institute  by  I.  Lowthian  Bell.  Lon.  Eng.^  May  1$, 
i88s. 

See  Coal  Washing. 

Cold  Storage. 

See  Ice  Machines.    Freezing  Mixtures. 

Columns. 

Comparison  of  Formulee  for  the  Strength  of.  By  Th.  H.  Johnson,  C.  E.,  of 
Pittsburgh,  Pa.    Eng.  News,  Dec.  22.  1S88. 

Experiments  on  the  Strength  of  Bessemer  Steel  Bridge  Compression  .Members, 
giving  results  and  discussion  of  a  series  of  eight  tests  on  full  sized  compres- 
sion members,  made  by  Mr.  James  G.  Dagron,  M.  Am.  Soc.  C.  E.      Pp    8,  4 
plates.     Trans.  A.  S.  C  E.,  June,  i889,  Vol.  XX.,  p.  a54. 

Formula:,  A  highly  mathematical  paper  by  L.  M.  Haskins»  taking  exceptions 
to  the  common  theory  of  flexure.     Van  Nos.  Eng.  Mag,,Nov.,  i9$b. 

Formula  for  Strength  of.  By  Th.  H.  Johnson.  The  formula  is  Euler's  for 
very  long  columns  and  the  equation  of  a  tangent  to  this  curve  for  short  lengths. 
They  give  results  agreeing  remarkably  well  with  the  recorded  experlhients,  and 
are  likely  to  come  into  use.  Formulas  given  for  wrought  iron,  steel  and  wood; 
for  fiat,  hinged  and  round  ends.  Also  curves  and  plots  of  observation.  Trans. 
A,  S.  C.  E.,  Vol.  XV.,  p.  5i7.  Also  theoretical  derivation  of  column  formulas. 
By  R.  Krohn,  p.  537. 

Htgh  Unbraced.    See  Building  Construction . 

Notes  on  the  strength  of  wrought-iron  columns.  By  C.  E.  Moore.  Am.  Eng., 
April  i7,  i885. 

Of  Cast  and  Wrought  Iron,  Brick,  Concrete  and  the  varums  building  stones. 
Their  behavior  in  case  of  fire.     Results  of  experiments  in  Berlin.     Cast-iroa 
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Columns,  continued. 

shown  to  be  much  better  than  wrought-iron.  not  so  good  as  cement  or  brick, 
but  much  better  than  the  stone.    Proc,  Inst.   C,  E.,  Vol.  LXXXII.,  p.  394. 

Practical  Strength  of  Lone  Columns,  By  Thos.  C.  Fidler.  Recommends  a 
modified  form  of  Euler's  formula,  usine  the  elastic  limit  instead  of  the  ultimate 
strength  of  the  material.  Illustrated.  Proc.  Inst,  C.  £.,  Vol.  LXXXVI..  p. 
961. 

Resistanceof  the  Action  of  Fire  and  sudden  cooling  by  water.  Many  materials 
experimented  on  by  Prof.  Bauschinger,  and  cast  iron  found  to  be  the  best. 
Van,  Nos.  Engr.  Ma^.,  Vol.  XXXV..  p.  456,  Dec,  1886. 

Sireng^th  of.  By  E.  Hatzel.  Derives  formulae  for  long  columns  and  applies 
results  to  cast  and  wrought  iron  and  stone  columns.  Van  Nos.  Eng.  Mag., 
Vol.  17,  p.  261. 

Strength  of  Iron.  Part  LII.  of  "Safe  Building,"  by  Louis  DeCoppet  Berg,  has 
several  useful  diagrams  giving  strength  of  various  sizes  of  hollow  cylindrical 
columns  and  also  factors  for  use  in  designing  wrought  iron  columns.  Am. 
Arch,,  No.  793,  March  7»  1891,  pp.  151-5. 

Tables  o/thi  Strength  of  Cast  Iron.  By  Edwin  Thacher.  Gives  tables  to  facil- 
itate the  use  of  Hodgkinson's  formulae.  They  give  the  breaking  weight  in 
pounds  per  square  inch  of  section  of  cylindrical  or  octagonal  columns  from  4 
to  60  diameters,  and  for  all  thicknesses  of  metal  from  solid  to  one-sixteenth 
the  external  diameter.     Trans.  A.  S.  C.  E.,  Vol.  II.,  p.  294. 

Tests,    ^GQ  Viaduct,  A ntofagasta  Py. 

Tests  of  Pin- Ended  Columns  ■  Completion  and  discussion  of  results  of  tests  made 
at  the  Watertown  arsenal.    By  Theodore  Cooper.    Feb.  3,  i883,  pp.  55-6. 

Theory  of  the  Strength.  By  Ward  Baldwin.  Derives  and  discusses  Gordon's 
and  Hodgkinson's  formulae.     Van.  Nos.  Eng.  Mag.,  Vol.  XXII.,  p.  353. 

Wooden.    ^^^  Wooden  Columns.     Tests  of  full  sized. 

Wrought  Iron^  The  Strength  of.  By  G.  Bouscaren.  The  results  of  the  tests  made 
for  the  Cincinnati  Southern  Rail\%'ay  brought,  together  and  discussed.  This, 
perhaps  the  most  valuable  series  of  tests  of  large  columns  ever  made.  Plates 
given  showing  tests  in  detaiL     Trans.  A.  S.  C.  E.,  Vol.  IX.  (1880),  p.  447-54. 

'A-Iron,  Experiments  on.  By  C.  L.  Strobel  before  the  American  Society  of  Civi  1 
Engineers.  Gives  details  of  the  testing  of  i5  columns  made  of  four  "Z"-shaped 
iron  bars.  5  plates.  Trans,  A.  S.  C.  E.,  Vol.  XVIII..  April,  1888,  pp.  io3-i8. 
Abstracted  P,  P.  Gas.,  July  13,  and  Eng.  &*  Build.  Pec,  Dec.  3,  i887. 

See  Bridge  Members.    Fire  Effect  on.    Pillars .    Struts. 
'Combustion. 

Heat  of.  By  R.  H.  Buel.  Treats  of  the  heating  powers  of  fuels  as  compared 
with  that  obtained  from  the  results  of  chemical  analysis.  Gives  tables  of  ex- 
periments on  the  heat  of  combustion  of  various  compounds  and  coals.  P.P. 
Gtf^.,  July  27. 1888. 

Forced.  A  paper  read  before  the  Inst,  of  Naval  Arch.  By  James  Howden. 
Gives  results  of  forced  combustion  on  the  "City  of  New  York."  Shows  an  in- 
crease in  the  number  of  revolutions  and  decrease  in  amount  of  fuel  used.  Il- 
lustrated.   Lon.  Eng.,  May  7,  21  and  28,  1886. 

Forced  Draught.  By  James  Howden.  Advocates  forced  draught.  Gives  de- 
scription of  different  methods  in  use*     Van  Nos,  Eng.  Afag.,  Sept..  18S4. 

Lecture  before  the  engineering  students  of  Cornell  University  on  Fire.  By 
J.  C.  Hoadiey.  A  graphic  description  of  the  mechanical  and  chemical  changes 
and  methods  of  most  economic  use  of  fuel.  Illustrated.  Sci.  Am.  Sup.,  May 
8,  1S86. 

Natural  and  Forced  Draught.  A  description  of  a  great  many  experiments  made 
in  England,  with  results  and  conclusions.  By  James  Howden*  Reprinted 
from  Iron,  in  Van  Nos.  Eng.  Mag.,  Vol.  III.,  p.  248,  (Sept.  1884). 
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Combustion,  continued. 

Natural  and  Forced  Draught.  By  W.  G.  Spence  before  the  Northeast  Coast 
Institution.  A  valuable  paper  giving  the  results  of  experiments  with  forced 
and  natural  drafts.  Lon.  ^n;^.,  Feb-  io»  et  stq.^  1888.  An  editorial  on  the 
above  paper.  Lon.  En£tneer,  Feb.  10,  1888  and  the  article  Feb.  17V  ib88. 

Notes  on.  By  C.  Chomienne,  engineer.  Composition  of  Coal.  The  Grate,  the 
Ash-Pan,  etc.    R.  R,  6*  Engr.  7our„  August  xi,  i89i,  pp.  357-601  ^/j^^. 

With  especial  reference  to  Practical  Requirements,  A  iMiper  by  Fredk.  Siemens 
before  the  Iron  and  Steel  Inst.  An  able  discussion  of  the  essential  conditions 
of  perfect  combustion  for  heating  purposes.  Van  Nos,  Ensr.  Mae*^  Vol, 
XXXV.,  p,  437,  Dec.  1886. 

Compass. 

Deviation  on  Shipboard,  A  paper  by  H.  C.  Pearsons,  in  Proc.  Mich.  Eng-.  Soc, 
i885.    Illustrated. 

Deviation  of  vessels  and  the  conversion  of  compass  courses.  By  H.  C.  Peatsons. 
Report  Mich.  Assn,  Surv,t  i88a. 

Marine.  Sir  Wilham  Thompson's  new  compass.  Fully  illustrated.  Lon.  Enj^i- 
neer,  Jan.  i.  1886. 

See  Pocket  Compass. 

Compressed  Air. 

Applied  to  Minini^^  A  paper  before  the  Liverpool  Society  of  Engineers.  A 
general  discussion  of  the  advantages  derived  from  its  use.  Eng-.  Newst  April 
II.  i885. 

EJiciency  of.  By  Prof.  C.  M.  Woodward.  A  development  of  the  fundamental 
equations,  with  illustrations  showing  effects  of  jacketing  and  compounding. 
Jour.   Assn.  Eng.  Soc,  Vol.  III.,  p.  loi. 

Elowo/,  Through  Long  Pipes.  By  E.  Stockalper.  Gives  details  of  experiments 
made  at  the  St.  Gochard  tunnel.       Van  Nos.  Eng.  Mag ,  Vol.  XXIV.,  p.  96. 

Eor  Blast  in  Cupola  Furnaces.  Brief  notice  of  the  successful  application  of  com- 
pressed air  direct  to  a  cupola  furnace  for  the  melting  of  iron  for  casting  pur- 
poses.   E.  &•  M.  your.,  Nov.  24,  1S88. 

Living  Force  of.    By  M.  Perrigault.       Von  Nos.  Eng.  Mag,,  Vol.  VI.,  p.  274. 

Motor,  Mekar ski's  Compressed  Air.  Gives  an  illustrated  description  of  the 
Mekarski  compressed  air  motor  for  street  railroads,  several  of  which  are  now 
working  on  a  London  road.    hon.  Eng.,  March  23,  1888. 

Motors.  Latest  Developments  in  Compressed  Air  Motors  for  Tramways.  A  pa- 
per by  D.  S.  Jacobus,  describing  the  railroads  at  Nantes,  and  from  Vincennes 
to  Nogent,  with  records  of  tests,  etc.,  and  estimating  the  cost  of  a  line  in  the 
United  States.     Trans.  A.  I.  M.  E„  i89o.  pp.  i9. 

Papp  System  of  Distribution  of  Power  by  Compressed  Air  in  Paris.  Article  giv- 
ing the  substance  o(  a  recent  paper  by  Prof.  Alexander  B.  W.  Kennedy  before 
British  Association.    Eng,  News,  Dec.  14,  i889.  Vol.  XXII,  p.  $56. 

Physiological  Effects  of.  By  C.  M.  Woodward.  Gives  full  account  of  all  matters 
relating  to  the  use  of  compressed  air  during  the  building  of  the  St.  Louis 
Bridge.     Van  Nos.  Eng.  Mag.,  Vol.  XXVI. ,  p.  29. 

Plant,    See  Atrueduct,  New  Croton. 

Production.  A  lecture  by  Wm.  L.  Saunders,  C.  E.,  before  the  students  of  Sibley 
College,  Cornell  University.  The  theory  of  air  compression  is  briefly  taken 
up,  after  which  the  various  types  of  compressors,  details  of  construcdon  and 
necessary  requirements  in  design  are  discussed  and  fully  illustrated.  Sci. 
Am.  Sup  ,  No.  799,  April  25, 1891,  pp.  12763-8. 

Results  of  the  experiments  made  by  order  of  the  Italian  Government  at  the 
Mt.  Cenis  tunnel.    Van  Nos,  Eng,  Mag.,  Vol.  VI.,  p.  63. 

See  Air  Compressors,  Street  Railways. 
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Compression  Members.    See  Bridge  Members. 

Concrete. 

And  Iron  to  Resist  Transverse  Strains,  B7  G.  W.  Percy  before  the  Technical 
Society  of  the  Pacific  Coast.  Gives  details  of  experiments  made  on  com- 
pound'iron  and  concrete  beams.    Eng^.  News,  Sept.  St  1888. 

Arch*    See  Arches,  Monier  Method, 

As  a  Substitute  far  Masonry  in  Bridge  Work.  Paper  by  M.  Murphy  before 
Canadian  Society  of  Civil  Engineers.  Trans.  Can.  Soc  C.  E.,  Vol.  II..  pp. 
79-iiz,  1888. 

Beams.    See  Beams. 

Best  Materials  for .  Treats  of  the  best  materials  for  it,  the  proper  proportion  of 
lime  or  cement;  its  strength  and  loss  ol  bulk.     Van  Nos.  Eng.  Mag-.,  Vol-  V., 

p.  275. 
Blocks  of  Large  Size  made  by  manual  labor  for  Department  of  Docks,  New  York. 
Details  of  process.    Size  from  i3  to  60  tons  weight.    Tests  given  of  crushing 
strength.    Illustrated,     Trans  A.  S,  C.  E.,Vo\,V^ .{i%*j^,  pp.  93-103.    Discus- 
sion, pp.  3i2-3i7. 

Building.  By  J.  H.  Owens,  before  the  Arch.  Asso.  of  Ireland.  Gives  detailed 
instructions  for  constructing  building  of  concrete.  Van  Nos.  Eng.  Mag.,  Vol. 
VIII.,  p.  ii3. 

Building.  An  account  of  the  erection  of  the  Government  offices  of  concrete,  at 
Simla,  India.  By  Walter  Smith.  Illustrated.  Trans.  Inst.  C.  E.,  Vol. 
LXXXIII.,  p.  390. 

Costof.  By  O.  E.  Michaelis.  Gives  cost  of  concrete  used  in  constructing  the 
foundations  for  the  new  plant  of  the  Troy  Steel  andiron  Company  on  Breaker 
Island ;  q,6o5  cubic  yards  of  concrete,  costing  $3.52  43-100  per  cubic  yard,  were 
used.  Also  contains  a  large  number  of  cement  tests.  Trans.  A.  S.  C.  £,, 
Dec,  1887. 

Effect  of  Loru)  Temperature  on.  By  P.  M.  Bruner  before  the  Engineers'  Club  of 
St.  Louis.  Discusses  the  effect  of  low  temperature  on  Portland  cement  con- 
crete.   Jour.  Assn.  Eng.  Soc,  April,  1888. 

Exstruction,  A  new  adaptation  of  Portland  cement  concrete  to  buildings.  The 
walls  formed  of  molded  blocks  on  the  two  outer  sides  of  the  wall,  with  con- 
crete filling.    Well  illustrated,    /ron,  Sept.  25,  i885. 

Floors.    See  Bridge  Floors. 

Jn  Harbor  Works.  Some  data  as  to  use  in  existing  structures.  Lon.  Eng.,  Apr. 
17,  1891,  pp.  46V-70. 

In  Sea  Water.  An  abstract  from  the  report  of  P.  J.  Messent  to  the  Aberdeen 
Harbor  Board.  Gives  as  a  cause  for  the  failure  of  some  of  the  concrete  work 
at  the  Aberdeen  Graving  dock,  injudicious  specification  for  the  cement  or  im- 
proper method  of  mixing  it.    Lon.  Eng.,  Jan.  28,  188S. 

Mixer.    See  Coffer  Dam,. 

Mixing  and  Handling.  Abstract  from  a  paper  by  W.  T.  Learned  before  the 
New  England  Water  Works  Association.  Gives  details  of  the  methods  em- 
ployed at  the  Ashland  Basin  No.  4    Boston  Water- Works.    Eng.  News,  Dec. 

24. 1887. 

Notes  on.  By  John  Lundie.  Gives  notes  on  the  selection  of  material,  mixing 
depositing  concrete  in  place,  your.  Assn.  Eng.  Soc,  December,  1887,  Vol. 
VI.,  pp.  437-440.    Sci.  Am.  Sup.,  April  28.  18S8.    Mech,  World.,  May  12  and  i9, 

1888. 

Piers,  Failure  of  in  Scotland  from  too  small  a  proportion  of  cement.  Eng. 
News,  Dec.  11, 1886. 

Piers.    See  Bridge  Piers. 
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Concrete,  continued. 

Portland  Cantni. 
Porosity  of,  as  determined  by  experiments  on  absorption  of  different  mixtures. 

Trans.  Liverpool  Ensr*  Soc„  Vol.  VI.,  p.  36. 
Ingredients  and  graduation  of  sizes  for  maximum  strength,  crushing  resistance, 

methods  of  mixing,  conditions  of  economic  use  in  place  of  masonry,  etc..  by 

Welfrid  S.  Boult.    A  standard  article  by  an  experienced  engineer    Trans. 

Liverpool  En^.  SoCy  Vol.  I.,  p.  64. 

Crushing- Strength  of  in  lar deblocks.    Some  experiments  in,  in   Trans,  A-S, 

C^.,  Vol.  IV.  (i875),  p.98- 

Under  Water. 
New  plant  for  depositing  concrete  under  water.    Annates  des  P.  <&•  C,  April, 
i885.    Also  En£,  News,  June  13,  1885. 

By  W.  R.  Kinipple.  Gives  the  results  of  thirty  years  experience  in  the  use  of 
concrete.  Describes  the  method  employed  at  various  works.  Proc.  Inst*  C. 
E.,  Vol.  LXXXVIL.  p.  65. 

Some  experiments,  by  grouting  ballast  previously  thrown  in.  By  H.  F.  White. 
Ind.  Eng.,  Nov.  i,  1890,  p.  35a.  Abstracted  in  Eng.  Newst  Dec.  20,  i89o,  p 
S48. 

Used  to  build  a  harbor  pier.  Scow-loads  sunk  in  a  body  by  lining  scow  with  sail 
cloth,  then  sewing  upper  edges  of  cloth  together  overth^  load,  and  sinking  the 
whole  through  movable  scow-bottom.  Also  concrete  mixer  for  this  work. 
Haven  harbor,  in  England.    Zeitsehriftf.  Bauwesen,  i884-3oq. 

Work/or  Harbors.  10a  pages  of  discussion  and  correspondence  on  the  above 
subject  by  a  large  number  of  engineers.  Proe.  Inst,  of  C.  E.,  Vol.  LXXXVIL, 
p.  l34. 

SecBeton.    Foundations.    Harbor  Improvements.    Asphalt* 

Condensers. 

Air-Surface.  Explains  their  principles  and  their  proportions.  Van  Nos.  Eng. 
Mag.,  Vol.  I.,  p.  257. 

By  W.  B.  Coggswell.  Gives  details  of  the  use  of  a  surface  condenser  in  connec- 
tion with  a  set  of  blast  furnace  boilers  at  the  Franklin  Iron  Works,  Oneiia,  N. 
Y.    Illustrated.     Trans.  A.S.C.E.,  Vol.  II.,  p.  41  • 

For  Steam  jSw^'uw,  by  J.  H.  Kinealy,  read  before  the  Engineers'  Club  of  St. 
Louis,  Dec.  5, 1888.    Jour.  Asm.  Eng.  .S^?^.,  Jan.,  1889. 

Conduits.    Proposed^  New   York.     Gives  substance  of  a  report  to  the  Commis- 
sioner of  Public  Works  of  New  York  as  to  feasibility  and  cost  of  removal  to 
subways  under  sidewalks  of  all  pipes,  conduits,  wires,  etJ.,  now  buried  under 
street  pavements.    Eng.  <&•  Build.  Rec„  Aug.  4,  1888. 

Sections  of  many  forms  illustrated.    Eng.  News,  Feb.  8.  1879,  pp.  44. 

Connecting  Rods.    See  Locomotive,   Connecting  Rods. 

Continuous  dirders.    See  Bridges,  Girders. 

Contractor's  Plant.  Mechanical  Appliances  for  Civil  Engineering  Works  in  India. 
Articles  describing  various  appliances  used  in  prosecuting  engineering  works. 
No.  I,  Portable  Engines  and  Hoisting  Engines.  By  W.  A.  Francken.  M.  I.M. 
E.  Ind*  Eng.,  Sept.  12,  1891,  pp.  207-8.  Shafting.  Belting,  etc.,  Centrifugal 
Pumps,  Mortar  Mills  and  Inspectors,  id.,  Sept.  i9,  pp.  227-8. 

Contracts, 

Instruction  to  Bidders  and  General  Conditions  used  on  municipal  works  in  Wash- 
ington City.  D.  C.    Eng.  News,  Oct.  23,  1886. 

Regulation  of.  Two  essays  on  how  far  men  should  now  be  left  free  to  make 
their  own  bargains.  By  A.  T.  Hadley  and  W.  G.  Sumner  in  Science,  March 
5.1886. 

Standard  Building.  Gives  text  of  a  standard  building  contract,  the  adoption  of 
which  is  advised  by  the  Committee  of  Conference  of  the  American  Institute  o 
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Contracts,  continued. 

Architects,  the  Western  Association  of  Architects  and  the  National  Associa- 
tion of  Bunders.    En^,  6-  Build,  Rec,  Sept,  15, 1888. 

See  Architect.    Engineers. 
Copper. 

Analysis  of.  By  A.  A.  Blair.  A  paper  giving  the  methods  used  tor  the  analysis 
of  copper.    Report  of  Bourdon  Testing,  etc.,  1881,  Vol.  I.,  pp.  247*266. 

Effect  of  Heat  on.    See  Heat  and  Cold, 

Elmore  Process  0/  Depositing.  This  process,  developed  in  England,  is  by  elec- 
trically depositing  the  copper  on  revolving  mandrels  and  at  the  same  time  rub- 
bing or  burnishing  it  by  agate  rubbers.  This  product  has  a  tensile  strength  as 
high  as  41  tons  per  sq.  in.,  and  a  greatly  increased  electrical  conductivity. 
Briefly  described.    Eng.  News,  Feb.  14,  i89i,  pp.  147-8. 

Industry,  Review  of  for  1888.  "Never  before  has  information  of  such  enormous 
practical  value  and  of  such  serious  import  been  published  for  the  benefit  of 
the  copper  industry."    E.  6*  M.  Jour.,  Jan.  12, 1889. 

Joints.  The  Stretigth  of  Riveted  Copper  Joints.  Account  of  a  test  on  a  copper 
vessel,  tested  to  destruction;  also,  tests  on  a  rolled  copper  plate.  Lon.  Ejtg., 
Apr.  24, 1891,  pp.  4Q7"9, 

Resources  of  the  United  States.  A  paper  by  James  Douglas,  reviewing  the  state 
of  the  present  supply  from  various  districts,  and  the  probable  source  of  future 
supply.     Trans.  A.  I.  M.  E.,  1890,  pp.  26. 

Tempered  Copper.    Report  of  committee  of  Frank.  Inst.,  with  table  of  tests.    Ry- 
Rev.,  Dec.  13,  1890,  pp.  749-50. 

Treatment  of  Copper  Slates  at  Mansfeldt.  A  thorough  description  of  the  pro- 
cesses used  at  this  mine  in  Germany.  The  ore  is  worked  under  great  disadvan- 
tages, but  the  amount  of  copper  produced  is  very  large.  Paper  by  T.  Egleston, 
Ph.  D.    School  of  Mines  ^«<2r.,  January,  1891,  pp.  85-ii7,  etseq. 

Corrosion. 

And  Fouling  of  Steel  and  Iron  Ships,  An  exhaustive  paper  by  Prof.  V.  B.  Lewis. 
Sci.  Am.  Sup.,  Aug.  3.  x889. 

Effects  of  Steel  on  Iron  in  Salt  Water.  By  J.  Farquharson,  M.  I.  N.  A.  A  paper 
giving  an  account  of  experiments  by  the  author.  Reprinted  from  Trans.  Inst. 
Naval  Architects,  by  Bureau  of  Navigation,  Navy  Department.  Naval  Pro- 
fessional Papers  No.  14. 

Investigation  of  causes  under  various  circumstances  and  in  various  metals,  with 
discussion  of  the  efficiency  of  preservatives.  Mech.  World,  May  30  and  June 
i3,  i89x. 

Of  an  Iron  Water  Main.  By  P.  D.  Borden,  Jr.,  and  Wm.  Ripley  Nichols.  An 
exhaustive  account,  with  chemical  analyses,  of  a  peculiar  case  of  corrosion, 
wherein  the  iron  is  reduced  to  a  state  similar  to  plumbago.  Jour.  Assn.  Eng, 
Soc,  Vol.,  IV.,  p.  274. 

Of  Cast-Iron  Pipes.  Causes,  methods  of  action,  effects,  etc.  By  Sam'I  McElroy. 
Jour.  Assn,  Eng,  Soc,  Vol.  II.,  p.  287. 

Of  Metals  during  long  exposure  to  Sea  Water.  The  results  of  numerous  experi- 
ments extended  over  several  years.    Proc.  Inst.  C.  E.,  Vol.  LXXXIL,  p.  281. 

Corrugated  Iron,  The  Strength  of.  By  J.  E.  Hart.  Contains  experiments  on  the 
transverse  strength  of  corrugated  iron.  Bombay  Builder,  Aug.  1868:  Lon.  Eng- 
ineer, Nov.  13,  1868;  Van  Nos.  Eng.  Mag,,  Vol.  I.,  p.  i29. 

Counterbalancing.  See  Engines^  Steam,  Counterbalancing.  Locomotive  Counter- 
balancing. 

Cranes. 

As  Labor-saving-Machines.    By  C.  J.  Appleby,  with  discussion.     Illustrated  by 
many  cuts.     Trans.  A.  S  C.  E.,  Vol.  XV.,  p.  ^69. 
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Cranest  continued. 

Atlas^\Qo-T<m Floating'''  Illustrated  description  of  the  cranes  constructed  for 
the  Mersey  Dock  and  Harbor  Board.    Eng.  News^  Jan.  15,  i887. 

Derrick  Plant  Used  in  the  Erection  of  the  Equitable  Building  at  Denver ^  CoL 
Description  of  this  plant  of  six  Norcross  derricks,  with  full  detail  drawings. 
Eng,  NewSt  Aug.  22,  i89i,  pp.  i56-9. 

Description  of  a  crane,  3o  meters  high,  used  in  the  construction  of  the  church  of 
Montmartre.  Mem,  de  la  Societe  des  Ing.  Civ  ,  August  1885,  pp«  ao9-227.  (With 
3  plates.) 

Electric, 
Application  of  Electricity  to  Cranes,    Paper  by  H.  D.  Wilkinson,  describing 
briefly  their  construction^   Electrician,  Oct.  3i,  1S90,  pp.  736-7. 

Brief  description  of  a  portable,  self-propelling  electric  crane  to  lift  15  cwt.,  rec- 
ently constructed  and  now  in  operation.  Lon.  Eng,t  Elec,  Review,  Nov.  3o. 
1888. 

Full  description  of  the  machine  used  by  the  Compagnie  des  Entrepots  ei 
Magasms,  Paris,  for  handling  bales  of  wool.  Illustrated.  Sci,  Am,  Sup.,  May 
33,  1886. 

Erecting  Crane  Used  in  the  Hudson  River  Tunnel,  Described  and  illustrated 
in  Eng.  6^  Build,  Rec,  October  25, 1890,  p.  327;  Eng.  News,  November  15, 1890, 
p.  439. 

Five  Ton  Portable  Steam  Crane.  Account  of  a  crane  of  considerable  value  as  in 
handling  heavy  freight  at  stations.  Eng.  News,  April  5,  1890,  Vol.  XXIII., 
p.  331. 

Floating.  Calculations  for  Constructing.  Full  analysis.  From  Annates  des 
Travaux  Public,    Eng.  News,  Nov.  5, 1881,  pp.  444-6. 

For  Railroad  Use.  A  series  of  papers  by  Wm.  L.  Clemens,  M.  E.,  describing 
recent  improvements  in  the  application  of  cranes  for  railroad  uses.  Illustrated. 
R,  R.  Gaz,,  Aug.  14,  i89i,  pp.  558-9,  etseq. 

*' Goliath,"  Twelve  Ton  Steam,  Gives  a  two-page  plate  showing  details  of  a 
twelve-ton  steam  travelling  crane.  It  has  a  span  of  60  feet,  and  a  clear  height 
of  38  feet.    Lon.  £ng,,j2Ln.  i3, 1SS8. 

High'Speed  Rope-Driven  Cranes.  Adapted  to  any  width  of  span  and  any  length 
of  travel.    Illustrated  description.    R,  R,  Gaz,,  July  10, 1891,  p.  479. 

Hydraulic. 
Hydraulic  Charging  Crane,    Description  with  inset  of  drawings.    Eng,  News, 
Feb.  7i  1891,  p.  i38. 

Ridgeway  Balanced  Steam  Hydraulic  Crane.  Can  be  operated  by  water  from 
city  water  works,  also  by  a  combination  of  steam  and  water.  Ilustrated  de- 
scription.   R.  R.  Gas.,  July  31,  1891,  p.  527. 

Traveling  Cranes.  A  paper  by  Erwin  Graves  read  before  the  Am.  Soc.  M.  E. 
at  the  Richmond  meeting.    Rv.  Rev.,  Dec.  6,  1890,  p.  7^. 

j^ It  and s-Ton  Portable  Cranes.  Complete  computations  with  stress  diagrams. 
Translated  from  Der  Praktische  Machinen  Constructeur^  Mech,  World,  Oct.  11, 
1890,  pp.  146-8,  et  seg. 

Sixty-Ton  Derrick  Crane  at  Port  Glasgow,  described  and  cut  given.  Lon.  Eng., 
Dec.  XT,  i885. 

Thirty-JSve  Ton  Accident  and  Construction  Crane,  Illustrated  description  of  this 
powerful  and  convenient  form  of  crane  for  railway  purposes.  R.  R.  Gas., 
March  38,  i89o.  Vol.  XXII.,  p.  3o9. 

Traveling, 
Componential  Trusses  for  Traveling  Crane.    Description  of  a  novel  method  of 
constructing  trusses  for  traveling  crane,   when  the  head  room  limited  the 
depth  to  354  feet.    By  Mr.  Henry  B.  Seaman,  M.  Am.  Soc.  C.  E.     Illus. 
R,  R.  Gaz.,  August  23,  1S89,  Vol.  XXI.,  p.  550. 
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Cranes,  Traveling,  continued. 

Description  of  the  largest  traveling  crane  in  the  world,  built  for  the  U.  S. 
Navy  Dept.,  with  capacity  of  246,6oo  lbs.    R.  R.  Gas,,  June  20,  i89o.  pp.  43i-4. 

Gives  a  description,  with  full  details,  of  a  six-ton  universal  traveling  crane  for 
the  erection  of  the  Union  Elevated  Railroad,  Brooklyn.  San,  En^.,  Dec.  17, 
i887. 

Illustrated  description  of  a  traveling  crane,  50  feet  span,  to  lift  three  tons. 
Lon.  Engineer,  Sept.  9,  iS87. 

Jib  Crane,  Illustrated  description  of  crane  designed  for  usd  in  the  erection 
of  high  buildings.    R,  R.  Gaz.,  Sept.  4<  i89i,  p.  6i4. 

Ten-ton  Electric  Traveling  Cranes  at  Paris  Exposition.  Description  and  illus- 
trations of  this  new  application  of  electricity  to  ordinary  traveling  cranes. 
Sci.  Am.  Sup.,  Sept.  21,  i889. 

Water,  far  Indian  Railroads.  Giv^s  brief  description  and  full  detailed  drawing 
of  water  cranes  to  be  used  on  the  Indian  State  Railways.  Lon.  Engineer, 
Oct  7,  1887. 

Wharf.  Drawings  of  a  twenty-five-ton  wharf  crane  and  a  three-ton  locomotive 
crane  in  Lon .  Engineer,  April  6,  188S. 

Crank  Shafts.    See  Engines,  Steam,  Crank  Shafts. 

Crank  Transmiasion.  Results  of  a  series  of  tests  made  by  H.  J.  Crandall  & 
Son.    Illustrated.    Given  in  Power,  Sept.,  i889. 

Cranks,  See  Engine  Cranks. 

Crematorium.  The  Mastchester  Crematorium.  Discussion  of  the  question  of  cre- 
mation, with  description  and  illustration  of  the  Manchester  crematorium.  Lon. 
Eng„  July3i,  i?9i,  pp.  123-6. 

Cribs.  Cribwork  in  Canada.  Description  of  the  various  cribs.  Illustrated.  Eng, 
News,  April  16,  1881,  pp.  154-5. 

New  Arrangement  of  Supersiructtire,  for  increased  cheapness  and  strength. 
Rpt.  Chf.  of  Engrs'.,  i883.  Vol.  II.,  p.  1810. 

Crib  Sinking  at  Chicago.  The  method  pursued  on  the  Great  Lakes  to  build  and 
hold  wooden  cribs  against  undermining  and  lateral  displacement.  A  folio 
pamphlet,  with  plates,  issued  by  the  Engr.  Dept..  U.  S.  A. 

Croton  Aqueduct.    See  Aqueduct ^  New  Croton. 

Crushers. 

By  Prof  H.  Fischer.  A  valuable  discussion  of  all  the  different  types  of  ma- 
chines. Illustrated.  Zeitschrift  des  Vereins  deutscher  Ingenieure,  1886,  pp. 
175-180,  189-194,  219-223,  229-234. 278-284,  333-338,  353,  358,  399-403. 

Gates.  An  illustrated  description  of  the  Gates  Stone  Breaker  and  Ore  Crusher. 
Am,  Mfr.,  Dec.  14,  r888. 

Morris  Ore  Crusher  and  Pulverizer.  Illustrated  description  of  a  new  form  of 
jaw  crusher.    Am.  \ffr.,  Feb.  22,  i889. 

Culverts.    Size  of.    See  Floods  in  Stoney  Brook;  also  Washouts. 
See  Railroad  Culverts. 

Current  Meters. 

Description,  use,  methods  of  rating  and  accuracy  of  results.  By  F.  P.  Steams. 
Applies  to  the  meter  with  helicoidal  vanes  and  to  its  use  in  small  channels  and 
conduits.     Trans,  A.  S,C.  E.,  Vol.  XII.,  p.  301. 

Measurements  in  the  Rhine.  Gives  description  of  method  employed  and  results 
obtained.  Floats  gave  a  slightly  higher  value  of  the  mean  velocity  than  the 
meter.     Vetn  Nos.  Eng.  Mag..  Vol.  XXIX.,  p.  151. 

Observations.  Report  on  Experiments  on  Mississippi  River  at  Burlington,  la.,  in 
October,  1879.  Illustrated  with  one  sketch  and  41  plates.  Issued  separately 
by  Engr.  Dept.,  U.  S.  A. 
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Current  Meters,  continued. 

TestuiiT'    By  Robert  Gordon.    Paper  read  before  the  British  Inst,  of  Mech.  En- 
gineers.   Illus.    Mechanics,  New  York,  July,  1884. 

•  See  yets  of  Water  on  Curved  Vanes,    Gaug^in^, 

Qyxtx^n\0\iwxv%x\on  in  Lake  Erie.  Preliminary  report  by  W.  P.  Rice,  City  Engi- 
neer of  Cleveland,  O.  This  is  a  valuable  paper  on  the  effects  of  wind  on 
currents  and  sewage  disposal.  Reprinted  in  Eng.  &>  Build.  Rec,  June  i4, 
i89o,  p.  31. 

Cutting  and  Grinding.   See  Abrasive  Processes. 

Currents.    See  Littoral  Movements,  Lake  Currents. 

Cutters.  See  Milling  Cutters. 

Cutting  Speeds  M  Tumin^r  and  Boring.     St^  Machines. 

Cyclones.    See  Meteorology. 

Cylinder  Condensations.    See  Engines,  Steam  Condetisation. 

Damp.  An  extract  from  a  paper  by  Mr.  M.  G*  PhilUppe  on  the  cause,  effects,  pre 
vention  and  cure  of  damp  in  buildings.  Van.  Nos.  Eng.  Mag,,  Vol.  XXV.,  p. 
476. 

Dams. 

By  Oavid  Gravell  before  the  Society  of  Civil  and  Mechanical  Engineers.  The 
paper  brings  together,  in  a  conveniept  form,  the  sections  and  salient  facts  con- 
cerning many  dams.  Illustrated  by  profile  of  many  dams.  Lon.  Engineer^ 
March  11,  18,  1887;  also,  Sci,  Am.  Sup.,  May  28,  1887. 

ft 

For  a  complete  report  on  the  various  dams  and  reservoirs  in  the  State  of  Rhode 
Island,  including  sketches  showing  principal  characteristics,  dimensions  and 
manner  of  construction,  etc.,  see  Annual  Report  of  the  Commissioner  of  Dams 
and  Reservoirs  for  i9&S,i9S6,  1^87, 1888  and  i889. 

Some  important  notes  on  their  construction,  from  recent  experiments  and  fail- 
ures. From  the  Italian.  Van  Nos.  Eng.  Mag.,  Vol.  XXXV., p.  445,  December, 
1886. 

Across  the  Strug  in  Galicia,  Built  of  wood  and  founded  on  piles  in  soft  ground. 
IVochenschr.  d.  Oesterr.  Ing.  u,  Arch.-V.,  1886,  pp.  9-i4, 

An.  Rep.  of  the  Commissioner  of  Dams  and  Reservoirs  in  tht  State  o/R.  I.  By  L. 
M.  E.  Stone.  Pamphlet;  84  pp.,  January,  1890.  435  reservoir  structures  are  re- 
ported and  13  dams  are  illustrated. 

Backwater  Produced.    See  Backwater. 

Bear  Valley.  A  satisfactory  description  of  the  proposed  new  Bear  Valley  Dam, 
giving  principal  dimensions,  strain  sheets,  plan,  details  of  outlet  gates  and 
gate  well;  also  specifications  for  foundations,  superstructure,  manner  of  laying 
both  faces  and  the  rubble  filling;  proportions  for  mortar,  strength  required 
for :  Portland  cement,  etc.,  Eng.  A^ews,  Nov.  23,  i889,  Vol.  XXII.,  p.  284, 
et  seg. 

Building  in  Navigable  and  other  Streams.    Paper  by  Edwin  F.  Smith,  discussing 
the  "best  and  cheapest  forms  of  timber  dans,  as  well  as  some  details  of  their 
construction,  which  have  by  long  experience  been  found  to  give  the  best  re- 
sults."   Illustrated  by  plates.    Proc.  Eng.  Club  Phila.,  Anu.,  1888,  Vol.  VII. 
pp.  7-15. 

Cambridge  Water-  Works  Dam  on  Stony  Brook.  A  paper  by  Wm.  S.  Barbour, 
read  before  the  Boston  Society  of  Ci%il  Engineers,  giving  methods  of  con- 
struction used  and  difficulties  encountered  in  building  a  dam  on  sand  and 
gravel  foundation.    Eng.  &»  Build.  Rec,  June  5,  1889. 

Colorado  River  Dam  at  Austin,  Tex.      Description   with  estimates  of  cost  of  this 

large  masonry  dam.    Illustrated.    Eng.  A^rt<>j,  July  11,  i89i,  p.  24. 
Concrete  Dam.  Beetaloo  Water  Works.    Brief  description  with  plan,  section,  and 
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Dams,  continued. 

photographic  views  of  this  dam  no  ft.  in  height.     Lon.  Engineer,  Mslj  %,  i89i, 
pp.  362. 366.    Brief  note,  £n£^.  Record^  May  23,  1891,  p.  411. 

Cost  of.  A  tabular  exhibit  of  the  bids  opened  Feb.  5,  i89d,  for  building  theTit- 
icus  River  "Reservoir  M"  Dam,  New  York  City  supply.  The  detailed  bids  Of 
twelve  contracting  firms  are  given.  £n^,  JVrws,  Feb.  js>  ^89o,  Vol.  XXIII.,  p. 
i69.    £n^.  &' Build,  Ric,  Feb.  8,  i89o,  p.  159. 

Davis  Island  Dam  on  the  Ohio  River,  Pittsbur£rh,  Pa.  Illustrated  description  of 
this  mo\'able  dam.    Set.  Am.  Sup.,  No.  813,  Aug.  x,  i89i.  pp.  12963-4. 

Defective  Construction.  By  W.  B.  Rider.  Attention  called  to  the  efiects  of  frost 
and  ice  on  reservoir  embankments  and  walls.  Illustrated.  En^r.  News^  June 
6,  1885. 

Failure.  Description  of  the  broken  mud  pond  dam  at  East  Lee,  Mass.  Eng- 
News,  May  1, 1886. 

Mill  River.    Gives  report  of  a  committee  appointed  to  report  upon  the  failure 
ofa  dam  on  Mill  River,  at  Williamsburg,  Mass.     Tram.  A.  S.  C.E.,  Vol. 

III.,  pp.  Xl8-22. 

Failure  of  loa  ft.  hig-h.    See  Water  Supply,  Genoa,  Italy. 

Stajfordville  Dam.  Account  of  failure  of  a  dam  26  ft.  in  height  built  of  masonry, 
loose  rock  and  earth.    En£,  News,  April  7,  1877,  p.  83. 

Worcester,  Mass.  Investigated  and  reported  on  by  a  committee  of  the  Am. 
Soc.  C  £.  Caused  by  pervious  stratum  underneath,  which  was  not  removed. 
Trans.  A.  S,  C.  E.,  Vol.  V.  (i876).  pp.  244-50. 

South  Fork  Dam,  Very  complete  report,  containing  numerous  photographs 
and  maps.  Trans.  A*  I.  C.  E.,  Vol.  XXIV.,  June!  i89i>  pp.  431-69.  Abstract, 
Eng"'  Record,  Aug.  29,  Sept.  i9,  1891. 

South  Fork  Dam.  Discussion  on  the  cause  of  failure.  Proc.  Engrs.  Soc.  of 
W.  Pemt;  Vol.  v.,  i889,  pp.  89^)0.  See  also  a  paper  by  Arthur  Kirk  on  Re- 
moving' the  Drift  Jam  at  Johnstown  by  the  use  of  Dynamite.  Ibid.,  pp.  123-35. 
Discussion,  pp.  133-48. 

The  Folsom  Dam.  Illustrated  description  of  this  large  masonry  dam  built  for 
irrigation  and  water  power.  Eng.  News,  Oct.  17,  i89i,  pp.  364-5.  From  Min- 
ing &»  Scientific  Press. 

Gileppe.  By  A.  Marichal.  Gives  a  brief  description  of  the  curved  masonry  dam 
near  Verviers,  Belgium.  IlUustrated.  Proc.  Eng.  Club,  Phila.,  Vol.  VI.,  pp. 
243-46. 

The  Gileppe  Dam,  near  Verviers,  Belgium.  By  G.  Grugnola.  Section,  plan 
and  general  discussion.    Translated  for  Eng.  News,  Dec.  25.  1886. 

High  Masonry. 
A  valuable  synopsis  of  research  on  high  masonry  dams  made  by  A.  Fteley,  for 
the  Chief  Engineer  of  the  Croton  Aqueduct  for  the  purpose  of  determining 
the  form,  dimensions,  etc..  of  the  proposed  Quaker  Bridge  dam.  Reprinted 
from  the  Report  to  the  Aqueduct  Commission  in  Eng.  News,  Feb.  4  and  xi, 
x888. 

By  James  B.  Francis,  Past.  Pres.  Am.  Soc.  C.  E.  A  very  valuable  discussion 
of  the  problem  of  high  masonry  dams  under  water  pressure.  With  discus- 
sion.   Illustrated,  pp.  24.     Trans.  A.  S.  C.  E.,  Vol.  XIX.,  p.  147. 

Profile  of.  By  Isaac  Morley.  Derives  a  formula  for  determining  the  profiles 
of  high  masonry  dams  and  discusses  its  application.  Eng.  News.  Aug.  xi, 
1888. 

Theory  of.  A  reprint  of  the  report  of  Mr.  B.  S.  Church  to  the  Aqueduct  Com- 
mission on  the  design  of  the  Quaker  Bridge  dam.  Gives  a  comparison  of  all 
the  great  masonry  dams  of  the  world,  with  plates  of  cross-sections  and  plans 
of  the  same,  also  table  of  data,  etc.  A  valuable  article.  Eng.  News,  Jan.  7 
and  14,  1888;  Lon.  Engineer,  March  20,  iJ'88. 
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Holyoke^  Mass, 
An  account  of  the  repairs  now  making  to  the  Holyoke  dam  on  the  Conn. 
Riv.  under  the  direction  of  Clemens  Herschel.  The  dam  is  composed  of  crib- 
work,  first  built  in  x84<),  now  being  made  impervious  to  water  by  filling  in  \\ith 
gravel,  well  washed  or  "puddled"  with  streams  of  water.    Illustrated.    Am. 
Eft£,^Oct,  15,  1885. 
Preservation  oil    A  paper  by  Clemens  Herschel,  the  engineer,  giving  the  his- 
tory of  the  dam  aross  the  Connecticut  River,  which  is  made  of  timber.  30  feet 
high,  its  sources  of  weakness,  and  the  method  used  for  preserving  it.    Also  a 
study  for  a  stone  dam  to  replace  the  timber  one  at  a  future  day.    Many  illus- 
trations and  photographic  plates.     Trans,  A.  S.  C.  E„  Vol.  XV.,  p.  543. 
Lumber  Dam,  Pennsylvania,,    Fully  illustrated  description  from  a  report  by  J.  J . 

R.  Croes,  C.  E.  En£r*  News,  Sept.  5,  i89i,  p.  205. 
Masonry.  By  J.  W.  Hill.  A  paper  before  the  American  Society  of  Civil  Engi- 
neers. Gives  description  of  the  masonry  dam  at  Eden  Reservoir,  Cincinnati, 
and  shows  the  methods  of  computation  used,  with  discussion  and  three  plates. 
Trans,  A.  S,  C,  E.,  Vol.  XVI.,  pp.  261-282,  June,  i887. 
Masonry,  Memoir  0/ the  Construction  of.  By  J.  J.  R.  Croes.  Gives  details  of 
the  construction  of  a  masonry  dam  on  a  branch  of  the  Croton  River,  in  Put- 
nam County,  N.  Y.,  by  the  Croton  Aqueduct  Board.    Tr<ms,  A,  S,  C,  E.^  VoU 

III.,  ;i874),  pp.  337-367. 

Masonry.    Theoretical  derivation  of  profiles  lor.    By  W.  B.  Coventry.     Trani, 
Inst,  C,  E„  Vol.  LXXXV.,  p.  2S1. 

Movable  Dam, 
At  Davis  Island,  Ohio  River,    A  valuable  article,  giving  description  of  the 
construction  of  a  Chanoine  dam  composed  of  305  wickets,  having  a  total 
length   of  1,223  ft-    By  William  Martin,   Assistant   Engineer    in   charge. 
Illustrated.    Eng^,  News^  May  15, 1886. 

The  Kanawha,    Gives  views  of  the  movable  dams,  taken  during  construction. 
Sections  ot  dam  and  details  of  tripping  bars.    San.  Eng„  Oct.  22,  i887. 

Pochet's.    Account  of  a  new  form  of  movable  dam  after  a  system  devised  by 
M.  Leon  Pochet.    Illustrated.    Sci,  Am.  Sup.^  May  24,  iS9o,  p.  ii992. 

On  the  Pvver  Rhone,    Full  illustrated  description.    Eng,  News,  Apr.  14, 1883,  pp. 
171-3. 
See  Bridges,  Draw,  St.  Mary's. 

New  Croton  Dam.  Comparison  of  three  proposed  sites,  with  inset,  illustrating 
the  proposed  earth  and  masonry  dam.    Eng.  News,  Nov.  xS,  1890,  pp.  43S-9. 

New  York  Water  Supply.  A  short  description  of  the  dam,  with  a  very  complete 
description  of  the  machinery  used  in  its  construction.  With  illustrations.  Eng. 
News,  Dec.  x,  x888. 

Notes  on  European  Dams,  Abstracted  article  from  communication  by  Dr.  P. 
Kxt\STii\i\nWochens€hri/tdesOsterr.  Ing.uArch.  V.  Eng,  News,  March  15, 
x89o.  Vol.  XXIII.,  p.  214. 

Philadelphia,  At  Fairmount,    Notes  on  the  early  history  of  the  employment  of 
water  power  for  supplying  the  city  with  water,  and  building  and  rebuilding  of 
the  dam  at  Fairmount.  Philadelphia.    Illustrated.    Proc,  Eng.  Club,  Phila. 
August,  1886,  Vol  v.,  pp.  372-379. 

Poses  Dam  across  the  Seine.  TTiis  dam  is  composed  of  folding  shutters  of  slats 
which  roll  up  like  a  Venetian  blind.  Illustrated  from  /.a  Nature.  Sci.  Am. 
Sup.,  No.  758.  July  12,  i89o,  p.  121x1. 

Quaker  Bridge . 
Gives  full  text  of  the  report  of  the  Board  of  Experts  on  the  plans  of  Quaket 
Bridge  dam.    Eng.  News,  Nov.  3,  i888* 

History  0/ the.    By  E.  E.  R.  Tratman.    Gives  a  good  review  of  early  history 
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f .  Dams,  Quaker  Bridg'e^  continued. 

of  Quaker  Bridge  dam  and  reasons  for  its  adoption.    Illustrated  by  maps, 
etc..  from  the  Report  of  the  Aqueduct  Commissioner.    Lon.  Engineer ^  Jan. 
27.  i8S8. 
Paper  by  Wm.  A.  Pike,  read  before  the  Minneapolis  Society  of  Civil  £ngineers,« 
Jan.  2, 1889.    your^t  Assn.  Eng^.  Soc,  April.  i889. 

Plan  Formation  of.  By  A.  Marichal  before  the  Philadelphia  Engineers'  Club. 
Discusses  the  question  whether  the  dams  should  be  built  with  a  curved  or 
straight  line  and  advocates  the  former.    Am.  En^.^  Jan.  18,  188b. 

Plan,  section  and  general  view,  with  description.  Set.  Am.  Sup.,  Sept.  xi, 
1886. 

Report  of  Chief  Engineer  A.  Fteley  as  to  thequestion  of  its  construction.  Gives 
three  possible  sites  for  a  dam  and  advocates  the  construction  of  a  dam  at  a 
point  much  above  the  Quaker  Bridge  site,  Enjg-.  News,  Oct.  11,  i8qo.  pp. 
327-8.  Report  with  profiles  and  maps  in  En£r.  6*  Build.  Rec  ,  Oct.  18,  i89o, 
pp.  312-13.    Editorial  discussion,  ibid.    Oct.  25, 1893.  p.  323. 

Reservoir.  By  W.  J.  Mc Alpine.  Gives  copy  of  specifications  for  restoring  the 
earthen  dam  at  Worcester.     Van  Nos»  Eng  Ma£.,  Vol.  XVI.,  p.  54. 

Reservoir,  Safety  of.  Measures  adopted  for  the  safety  and  service  of  reservoir 
dams,  lliis  paper,  by  Dr.  P.  Kresnik,  refers  mainly  to  numerous  examples 
of  dams  constructed  across  valleys  in  France  and  Spain.  Eng.  News,  May  to, 
i89o.  Vol.  XXIII.,  p.  435. 

^w^rv^/r,  of  earth,  80  feet  high .  Very  interesting.  Annates  des  /*.  6*  C  Sep- 
tember, 1887. 

Rock  Fill  Dam  across  the  Pecos  River.  Description  by  Mr.  H.  H.  Cload,  Chief 
Eng.    Illustrated.    En£.  News,  May  17,  i89b,  Vol.  XXIil,  p.  459. 

Rock  Fill*  An  editorial  discussing  the  use  of  rock  fill  dams.  En£r.  News,  July 
28.1888. 

Sodom  Dam  and  Reservoir.  Description  and  outline  of  specifications  for  proposed 
Sodom  dam  by  Mr.  Harold  Brown.    Illustrated.    Sci.  Am.,  Aug.  17, 1889. 

South  Fork,    See  Johnstown  Disaster. 

State  supervision  of  dams  and  reservoirs.  Editorial  article.  En£^.  News,  Aug. 
24,  i889,  Vol.  XXII.,  p.  182. 

Strains  in. 
Curved.    Correspondence.    Curved  vs.  Straight  Dams.    Relative  to  proposed 
design  of  Quaker  Bridge  Dam.    En^^.  News,  Dec.  i  and  29, 1888,  Am.  Eng-^ 
Nov.  28,  1888. 

Curved  Dams.  A  short  mathematical  investigation  of  the  curve  of  bending 
momeifts  in  a  circular  caisson  or  dam  of  uniform  section.  Eng.  News,  Aug. 
i6,  i89o,  p.  149. 

High  Masonry.    By  E.  S.  Gould.     Van  Nos.  Eng.  Mag,,  April,  1884. 
Sweetwater. 
Description  of  the  dam  now  in  course  of  construction  by  the  San  Diego  Land 
and  Town  Company.    Gives  profile  of  dam  and  cost  of  masonry  work  in 
detail.    San,  Engr.,  June  4. 1887. 

By  J.  D.Schuyler,  before  the  American  Society  of  Civil  Engineers.  Gives 
details  of  the  construction  of  the  Sweetwater  dam,  San  Diego,  Cal.  Eng. 
News,  Oct.  27, 1888. 

Construction  of.  By  Jas.  D.  Schuyler,  M,  Am.  Soc.  C.  E.  A  complete  descrip- 
tion of  this  dam.  Dimensions:  Base,  46  feet;  top  thickness,  12  feet ;  height.  90 
feet:  dam  on  curve;  radius  of  arch,  220  on  line  of  face  at  top.  Illustrated, 
pp.  18.     Trans.  A.  S,  C,  E.,  Nov.  1888,  Vol.  XIX.,  p.  201. 

Timber  Dam,  with  navigable  pass,  closed  by  ahydraulic  lifting  apparatus,  called 
the  American  bear  trap  system.    To  be  used  on  the  Kentucky  River  at  Beatty- 
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ville.  Ky.    Report  Chief  of  Engineers  U.  S.  A..  i884.  Part  III.,  p.  1731.    Illus- 
trated. 

Villar  Reservoir  Dam  an  the  River  Lozoya.    Description  wtth  profile  of  this  high 
masonry  dam.    En^,  News,  Feb.  24*  18S3,  p.  95. 

Vymwy. 
A  description,  with  illustrations,  of  the  dam  on  the  Vymwy  River  in  Wales* 
built  in  connection  with  the  Liverpool  Water  Works.     Gives  dimensions  of 
structure,  composition  of  the  concrete,  with  results  of  tests  on  same,  etc. 
R.  R.  iSr'  En£*  Jour.,  Jan.  1889. 

Description  and  sketch  on  the  Lake  Vymwy  masonry  dam,  constructed  for 
increasing  the  water  supply  of  Liverpool.  Character  of  stone,  binding  ma- 
terial and  method  of  laying  given,  cross  section  £lnd  diagram  of  stresses. 
Rubble  masonry,  using  very  large  blocks,  filling  spaces  with  concrete.  Area 
of  lake  i.iiS  acres;  available  contents.  11,900,000,000  gallons:  length  of  embank- 
ment, 1,25$  feet:  height.  i39  feet.  Abstracted  from  Lon.  En£„  Jan.  8,  1886; 
En£.  News,t  Jan  30,  x886:  also  San,  Eng:,  Jan.,  x886. 

Description  illustrated  in  section  and  perspective  of  the  Vymwy  Dam  now 
building  for  Liverpool,  Eng.    En£.  News*  Dec.  29, 1888. 

Full  page  engraving  of  this  beautiful  masonry  dam.  Lon.  Engineer^  June  271 
1890.  p.  548:  brief  description,  p.  5i4.  Engr,  <&*  Build,  Rec,  July  12,  i89o, 
pp.  8i9. 

Report  of  the  experts,  Gen.  Clark  and  Russel  Aitken,  appointed  by  the  city  to 
examme  whether  or  not  the  construction  of  the  masonry  embankment  has 
been  carried  out  in  a  substantial  and  workmanlike  manner.  Also,  report  of 
Mr.  A.  H.  Holmes,  a  councilman.    Eng-,  News,  June  i9,  x886. 

Walnut  Grove.  Gives  views,  sketch  plan  and  details  of  construction  of  the 
Walnut  Grove  "  rock  fill"  dam,  near  Prescott,  Ariz.  Eng.  News,  October  20, 
1888. 

Washington,  D,  C,  Potomac  River,  By  S.  H.  Chittenden,  before  the  Ameri- 
can Society  of  Civil  Engineers.  Gives  description  of  the  work  of  constructing 
a  dam  across  the  Potomac  River  for  increasing  the  water  supply  of  Washing- 
ton, D.  C.     Trans.  A.  S.  C.  £.,  Vol.  XVIII..  B^eb.,  1888,  pp.  50:9. 

Wetzman  Retaining.  By  Paul  Grueber.  Gives  a  sketch  of  Sarrell's  study  of 
torrential  streams,  and  an  account  of  one  of  the  dams  built  to  carry  out  his 
method.  The  dam  is  built  to  retain  the  detritus  from  the  upper  part  of  the 
river  Gail.    Eng.  News,  June  5,  1886. 

Woodbridge,  Conn.    Description  of  the  New  Haven  Water  Company's  Dam  at.  An 
earth  dam,  x,ooo  ft.  long,  and  46  ft.  high  at  highest  point.     Very  irregular  rock 
formation   was  encountered.     Described  and   illustrated  br  L»  A.  Taylor. 
Jour.  N.  E.  W.   W.  Assn,,  Sept.,  x8;i,  pp.  51-56. 

See  Water  Supply.     Water-  Works. 

Dams  and  Reservoirs.  A  brief  abstract  of  a  paper  by  W.  W.  Follett,  read  before 
the  Denver  Soc.  Civil  Engrs.  and  Arch.,  having  special  reference  to  the  use  of 
these  in  irrigation.     Eng,  Record,  March  X4,  1891,  p.  242. 

Connecticut  Law  Concerning  Dams  and  Reservoirs.  This  law  while  failing  at  one 
critical  point  is  an  advance  on  the  almost  universal  neglect  of  all  regulations. 
Eng,  News,  April  12,  i89o.  Vol.  XXIII.,  p.  355. 

Embankments /or  Water-  Works  i  U,  S,  and  Canada,  Plans,  elevations  and 
sections  selected  from  drawings  sent  with  official  reports  for  publication  in  the 
Manual  of  American  Water  Works,  Eng.  News,  June  21,  x89o,  pp.  s78-9,  July 
X2,  x89o,  p.  37. 

Dead.    See  Sanitary  Disposition  of  the  Dead. 

Declination  of  Needle,  as  reported  by  various  observers.  Table  of  one  page.  Rpt. 
Mich.  Assoc.  Surv.,\'^i.    See  also  Magnetic  Declination. 
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Deflection  of  Bridge  TrusBea.  B7  Harr^  Sheridan.  Some  valuable  simple  formulae 
for  finding  the  deflection  under  loads.  Fan  Nos.  En£^  Ma£.^  Vol.  XXXV.,  p. 
447,  Dec.  1S86. 

Derrick,  lately  built  by  the  American  Shipbuilding  Company,  of  Philadelphia.  H. 
H.  Gorringe.    Proceeding's  U.  S,  Naval  Institute,  No.  32. 

Depot,    See  Railroad  Station . 

Derrick.    ^^^  Appliances,  Car ,  Derricks  Cranes. 

Derrick  Car,  Fifteen-Ton .    Illustrated  description  of  a  well-designed  derrick  car  on 
the  Pennsylvania  railroad.     Dimensions  and  bill  of  material  given.    R.  R. 
Gaz.,  Oct.  18,  i889. 

Design,  Elements  of  Architectural.  A  course  of  four  lectures,  by  B.  H.  Statham. 
under  the  auspices  of  the  Society  of  Arts.  Treats  of  architectural  decoration 
functional  and  applied; influence  of  roofiing  in:  influence  of  the  constructive 
principles  of  the  beam  and  arch:  mouldings,  carvings,  etc.  Jour,  Soc.  Arts, 
Dec.  23  and  3o,  18871  Jan.  6,  x888:  Eng:  &*  Build.  Rec,  Jan.  ai,  et  se^.t  1888 ■ 

Determination  of  Time,  Longitude,  Latitude  and  Asimuth  by  means  of  the  trans- 
it instrument.  A  very  exhaustive  treatment  of  the  subject.  U.  S.  C.  and  G. 
Sur.  Rep.,  x^ 80. 

Diamond  Mining,  See  Mining. 

Diary  and  Reference  Book  for  Engineers.  This  is  a  substantial  volume  containing 
considerable  information,  besides  many  advertisements.  Some  account  is  giv- 
en of  all  the  principal  English  engineenng  societies  ;  also  tables  for  the  con- 
version of  thermometer  and  hydrometer  scales,  weights  and  measures,  and 
money.    Cloth,  4o,  Eocts.    Spon  &  Co.,  London  aud  New  York. 

Dikes  of  Isle  de  Re.  A  short  description  of  the  dikes,  with  profile.  Van  Nos.  Eng. 
Ma^.,  Vol.  XXVII.,  p.  279. 

Screen  Dike  and  wet  Pile  Sinking.  Missouri  River  Contmtssum.  Abstract  from 
report  of  Samuel  H.  Yonge,  describing  their  construction,  nius.  Eng.  News, 
Dec.  6,  i89o,  p.  498. 

Dimensioning. 

Prof.  Wm.  Cain.  Gives  criticism  on  the  paper  of  Mr.  Alfred  D.  Ottewell.  Eng, 
News,  July  16  and  23, 1887. 

Discussion  of  Prof.  Cain's  formula,  by  Mr.  Ottewell;  also  a  communication  by 
Professor  Cain.    Eng.  N^ews,  Aug.  20, 1S87,  and  Sept.  3, 1887. 

New  Method  of.  By  Alfred  S.  Ottewell.  Discusses  the  use  of  the  formulas  of 
Loundhardt  and  Wey ranch  and  their  modifications.  Gives  diagram  showing 
the  effect  of  the  various  formulas  to  reduce  the  working  strain  per  square  inch 
as  the  range  of  stress  became  greater.  Derives  formula  and  considers  appli- 
cation to  compression  members.    Eng,   News,  May  14  and  21, 1887. 

Various  Methods  of  Determining.  By  Dr.  J.  Weyrauch.  Gives  a  short  demon- 
stration and  comparison  of  the  methods  of  determining  dimensions  based 
on  the  assumption  of  variable  strength.  A  number  of  examples  and  tables 
given.     Van  Nos,  Eng.  Mag.,  Vol.  XXIX.,  pp.  310  and 38$. 

Discharge  of  Gas  and  Steam  from  Orifices.  By  Gustav  Beuner.  An  investigation 
to  show  that  new  results  and  extensions  can  readily  be  introduced  into  com- 
mon theory.     Van  Nos.  Eng.  Mag:,  Vol.  VII.,  pp.  10  and 200. 

Of  Streams  in  Relation  to  Rain-fall.  By  A.  G.  Coghlan  before  the  Inst,  of  C.  E. 
A  valuable  paper  discussing  the  results  of  seven  years'  obser\^ation  on  streams 
in  Australia.  Area  of  water*shed,  354  sq.  miles.  Rain-fall  from  16  to  64  inches; 
average*  54.  Percent,  of  discharge  varied  from  q  to  68  inches;  average,  44 
inches.     Van  Nos.  Eng.  Mag.,  July,  1884. 

Of  Water  Main,  as  determined  by  the  Pressure  Gauge.  Part  of  a  paper  by  G 
A.  Ellis,  before  the  Ne*'  England  Water- Works  Association.  Eng.  A^etos, 
June  26, 1886. 
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Discharge  iti  Times  0/  Flood  from  Calchinent  Areas,    See  Flood  Dischargee. 

Disinfection.  Describes  the  machines  used  for  disinfecting  clothing,  bedding,  etc.. 
by  means  of  hot  air  and  steam,  acting  separately  and  in  combination.  Lon. 
Eneineer,  May  ii,letseg.,  1888:  Set.  Am.  Sup.,  June  3o,  188S. 

Diainfector,  Aero  Steam.  A  disinfector  in  which  all  articles  are  subject  to  a  moist 
heat  of  at  least  ais**  Fah.    Lon .  Engineer,  July  a9,  1887 . 

Distance  Measuring  Micrometers.  Paper  by  W.  F.  King  before  Association  of 
Dominion  Land  Surveyors;  treadng  of  fixed  and  movable  wire.  Rochou  and 
Sugeol  Micrometers.    Pp.  6.    Proc.  Asso.  D.  L.  S.,  Ottawa,  Feb.,  1880,  p.  171. 

Distribution  of  Power,    ^ee  Power  Transmission, 

Ditch  Apportionment.  Report  of  a  Committee  of  the  Ohio  Association  of  Engineers 
and  Surveyors,  very  fully  covenng  the  ground.  Report  of  the  Society  for  1886. 
Benj.  Thompson,  Sec'y.,  Urbana,  O. 

Ditches.  Flaw  0/  Water  in.  A  paper  read  before  the  Technical  Society  of  the 
Pacific  Coast  by  Aug.  J.  Bowie,  Jr.  Gives  a  full  discussion  of  the  value  and 
methods  of  measuring  the  miner's  inch,  and  methods  of  determining  the  dis- 
charge of  ditches. 

Drainage.  Formulas  for  cross-section  and  slope,  for  maximum  discharge  under  given 
conditions.    By  R.  F.  Hartford.    Am.  Eng:,  Feb.  27, 1885. 

By  L.  S.  Alter.    Discusses  size,  depth,  location  and  slope.     Pro*..  Ind.  Assoc, 
Surv.  &•  Engrs.    L.  S.  Alter,  Sec'y  ,  Rensselaer,  Ind. 

See  also  Drainc^^e. 

Diving.  Appliances  for  Working"  Under  Water  or  in  /rrespirable  Gases.  History  of 
diving  and  description  of  various  dresses.  By  W.  A.  Gorman  before  the  Inst. 
M.  E.    Eng.  News,  June  3,  1882,  pp.  181-2. 

Dock  Gates.  On  the  New  Steel  Dock  Gates  of  Limerick  Floating  Dock.  Paper  by 
Wm.  J.  Hall,  B  E.,  Assoc.  M.  Inst.  C.  E.  Pp.  7.  Proc,  Inst,  C.  E.,  VoU 
XCVII.,  p.  335.    London,  i889. 

Docks. 

Alexandra,  Hull.  By  A.  C.  Hurtzig  before  the  Institute  of  Civil  Engineers. 
Gives  details  of  the  construction  of  the  Alexandra  Dock,  1881-5.  The  work  in- 
cluded a  dock  of  46H  acres,  two  miles  of  dock  wall,  two  graving  docks,  a  lock 
55o  X  8$  feet:  embankment,  40  feet  high  and  6,000  feet  long,  and  dredging  an 
artificial  channel.  Proc.  Inst.  C.  E.,  Vol.  XCII.,  pp.  144-56.  Abstracted  Lon- 
Eng„  Feb.  10,  1888.  Abstracted  Mech.  World,  Feb.  18,  1888.  Abstracted 
Lon.  Engineer,  March  2,  J 888. 

Description  of  the  deep-water  dock  at  Tilbury,  England,  Sci,  Am.  Sup,,  May  29, 
1886. 

A  brief  description  of  the  docks  and  railroad  now  in  course  of  construction  at 
Barry  Island,  near  Cardiff!  The  work  will  consist  of  a  4o-acre  and  7-  acre  basin, 
also  about  18  miles  of  railroad.    Lon.  Engineer,  March  4, 1887. 

The  Barry  Dock  Works,  including  the  Hydraulic  Machinery  and  the  Mode  of 
Tipping  Coal,  Interesting  descriptive  paper  by  John  Robinson,  3  folding 
plates.  Proc.  Inst.  C,  E.,  Vol.  CI-,  i89o.  Paper  No.  2455,  pp.  129-46;  discus- 
sion, pp.  152-72:  correspondence,  pp.  173-8$. 

Blowing  up  of.    See  Blasting, 

Dry .    See  Docks  Dry  below. 

Esguimalt  Graving  Dock  Works,  British  Columbia,  Paper  by  W-  Bennett,  Can. 
M.  Soc.  C.  E.,  with  discussion  and  plates.  Trans,  Can.  Soc.  C,  E,,  Vol.  III., 
p.  220-36, 1889. 

Esguimalt.  Gives  description  of  the  new  dock  at  Esquimalt,  British  Columbia, 
with  two  two-page  plates  showing  plans  and  details  of  the  work.  The  dock 
is  45i  feet  long,  65  feet  wide  at  the  entrance,  and  has  2^  feet  of  water  on  the 
sills.    Lon.  Eng.^  July  20  and  27, 1888. 
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Docks*  continned. 

Esquimau,  Illustrawi  description  of  the  Esquimau,  British  Columbia,  dock. 
Extreme  length,  47$feet;VBtnuice  width. 65  feet;  top  width,  9o  feet/  bottom, 
4o  feet;  depth,  36  feet.    Lon .  Eng'.^  Feb.  18,  1887- 

Extension  at  Liverpool^  wit  A  a  Description  of  the  Port  of  Livtrpool^  and  the  River 
Mersey.  Paper  read  by  Geo.  F.  Lyster,  14th  Jan .,  1890.  4  plates  and  afypendix 
of  statistics.  Proc.  Inst,  C.  E.,  Vol.  C  paper  No.  z\Z\,  pp.  2-59;  discussion, 
pp.  40-84;  correspondence,  pp.  84-114. 

Floating:',  A  brief  illustrated  description  of  a  new  English  dry  dock  and  its  ar- 
rangements for  taking  on  listed  vessels.  Lon.  En£:,  Sept.  9,  i887.  Sci.  /tm. 
Sup.,  Oct.  x5,  1887. 

Floatingr  Dochs  and  Pontoons.  By  Alex.  Taylor,  before  the  Northeast  Coast  In- 
stitution of  Engineers  and  Shipbuilders.  Gives  approved  practice  for  pon- 
toons and  floating  docks.    Sci.  Am.  Sup.,  July  ?•  >8^8. 

Glasg-ow  Harbor,  New  Dochs,  Illustrated  article,  descriptive  of  Glasgow  docks 
and  details  of  construction  of  the  new  docks.    Lon .  En^.,  August  9, 1889. 

And  Harbors,  Eng-land,  Description  of  several.  From  Proc  Inst.  C.  £u  Eng^. 
News,  Dec.  5.  1878,  pp.  3S7-8. 

New  York  City  Freight.  Being  an  account  of  the  terminal  facilities  of  the  Penn. 
Ry.  at  New  York.  FuUy  illustrated.  Shows,  also,  section  of  new  river  wall  on 
pile  foundation  on  North  River.  P.  P.  Gaz.t  Feb.  20  and  27,  18S5.  See  also 
Terminal  Facilities. 

Locks  for.    See  Locks. 

And  Machinery.    See  Ore  Docks. 

Ore  Dock  of  the  Duluth.  Southshore  ^  Atlantic  Railway  Company  of  Marquette, 
Mtch.  This  dock,  i  3oo  ft.  long,  is  fully  described  and  details  illustrated  in  E, 
6-  J/.  Jour.    Jan.  18, 2891,  pp.  62-3,  et  seg. 

Ore  Dock  of  Wisconsin  Central,  at  Ashland,  Wis.  Illustrated.  R.  R-  Gaz., 
Oct.  7, 1887. 

Preston  and  River  Ribble.  Gives  history  of  the  work  of  constructing  a  4o  acre 
dock  at  Preston,  Eng.,  and  the  improvement  of  the  river  Ribble.  Lon.  Engi- 
neer, Sept.  jp,  1887. 

Pumping  and  Hauling  Machinery,  Description  with  double-page  drawing  of 
the  machinery  at  the  Windsor  Slipway,  Lower  Grange  Tower,  Cardiff.  Lon. 
^«i^.,  July  9, 1886. 

Tidal  Dock  at  Southampton.    Illustrated  description  with  plans  and  sections. 

Lon.  Eng.,  Sept.  12,  i8qo,  pp.  3o8-io. 
See  Canals,  Ship,  Manchester,  Harbors, 
Dock  Dry. 

For  the  Broadwise  Docking  0/  Ships.    Description  and  method  of  operation  of  a 

dock  of  this  system.    Illustrated.    Sci.  Am,  Sup.,  Aug.  8,  i89i,  pp.  13002. 

Calliope  Dry  Dock  at  Auckland,  New  Zealand.  Paper  by  Mr.  John  H.  Swainson, 
before  the  Inst.  C.  E.  Abstracts  in  Eng.  6*  Build.  Rec,  Nov.  22,  i89o,  pp. 
389-90. 

Colonial  Government  Dry  Docks  at  SU  Johns,  Newfoundland.  Paper  by  H.  C- 
Burchell,  giving  a  description  of  these  docks  and  reviewing  their  construction. 
With  discussion.     Trans.  Can,  Soc.  C.  E.,  Vol.  III.,  pp.  202-19,  1889. 

Compressed  Air  Pier  Foundations  for  the  New  Harbor  of  La  Pallice  at  La  Roch- 
elle.  The  paper  is  accompanied  by  5  plates  giving  very  very  full  information 
on  all  parts  of  llie  subject.  Annates  des  P.&'C,  Nov.  1889,  p.  435.  Abstract 
in  Proc.  Inst.  C.  E„  Vol.  C,  2890,  pp.  43o-2. 

Government  Timber  Dry  Dock,  St.  Johns,  Newfoundlund.  A  paper  by  H.  C 
Burchell,  before  Canadian  Society  of  Civil  Engineers.  Illustrated.  Eng. 
News,  Oct.  12.  18:9,  Vol.  XXII..  p.  338. 
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X>ock,  Dry,  continued. 

Havre,    Full  description,  with  plan,  transverse  section  and  views  of  the  large 

dry-dock  being  built  at  Havre,  France.     Le  Genu  Civil,  Oct.  iQ.  1887;  San. 

En^.,  Dec.  3.  1887. 
Hydraulic  Dry  Dock— Union  Iron  Works ^  San  Francisco-     In  this  the  vessel 

rests  upon  steel  girders  which  are  raised  by  hydraulic  lifts.     Fully  illustrated 

description.    R.  R.  Gaz.t  Nov.  27,  ib9i,  pp.  836-7* 

Hydraulic  Li/it  Bombay.  Brief  description  of  the  hydraulic  lift  dock  at  Bom- 
bay. It  is  the  largest  hydraulic  structure  in  the  world:  is  350  ft.  long.  88  ft. 
clear  width,  and  docks  vessels  drawing  30  ft.    Lon.  Eng-.,  Nov.  25,  i887. 

League  Island  Dry  Dock,  Brief  description  of  this  timber  dry  dock,  with  illus- 
trations showing  sections.     Eng'  News^  March  i4,  i89i,  p.  245. 

Simpsons  Timber  Dry-Docks,  Description  and  comparison  with  stone-dry- 
docks.  Illustrated.  Paper  read  before  U.  S.  Naval  Institute,  Feb.  3,  1SS7,  by 
Lieut-Comdr.  C.  H.  Stockton,  U.  S.  N.  Proceedings  of  the  U.  S,  Naval  In- 
stitute  for  1887,  Vol.  XIII.,  No.  2. 

See  Shipyard. 

Dock.Wall.  Twenty-three  feet  of  water  at  low  tide  in  front  of  them,  built  in  form 
of  hollow  piers  33'  X22'  in  plan,  by  27  ft.  high,  the  well-hole  19'  X  8'  in  plan, 
sunk  by  pumping  out  the  water  and  excavating  inside  the  well-hole,  then  filled 
with  concrete.  The  piers  set  three  feet  apart  and  sunk  at  intervals;  first  every 
other  one,  then  the  missing  ones.  Cost  of  excavation,  of  net  measurement  of 
exterior  of  the  completed  piers,  including  cost  of  pumping,  stagings,  lighting, 
fuel,  cost  of  plant,  with  cost  of  repairs  and  charging  whole  oiiginul  cost  of 
plant,  inclusive  also  of  all  supplementary  work,  and  excluding  only  cost  of 
masonry  laid  in  cement  above  ground,  but  by  tide-work,  was  about  $2.05  per 
cubic  yard;  of  which  price  about  63  cts.  represents  the  cost  of  the  plant.  An- 
nales  des  P.  &*  C,  1885-1-96.  See  also  works  on  the  Plantation  quay  at  Glasgow, 
described  in  the  same  journal,  February,  1876,  and  on  the  Rochefort  wet-dock. 
Feb.,  i884. 
Failure  and  Construction  of  the  Limerick  Dock  Walls.  A  paper  by  W.  J.  Hall 
describing  this  difllicult  work.  Illustrated.  Abstract  from  Proc  Inst.  C- £. 
Eng,  Record,  March  28,  i89i,  pp.  273-4. 

Repairing  the  Kidderpore  Doek  Walls,  India.  Account  of  the  failure  of  the  walls, 
with  illustrations  of  the  plans  adopted  for  repair.  Eng.  News,  July  xi,  1891,  p. 
28. 

Stability  of.  By  R .  Allen.  Gives  description  of  new  method  of  computation . 
Van  Nos,  Eng.  Mag-,  Vol.  XX.,  p.  316. 

West  Dock  at  the  Port  of  Havre,  France.  Interesting  description  of  the  method 
of  construction,  with  illustrations,  as  given  in  Le  Genie  Civile  May  17,  i89o. 
Abstract  in  Eng*  News,  June  28,  i8;o,  pp>  602-3. 

Dock  Yards.  Report  on  European  Dock  Yards.  By  Naval  Constructor  Philip 
Hichbom,  U.  S.  N.  A  valuable  and  exhaustive  report,  containing  descrip- 
tions of  vessels,  and  giving  details  of  all  leading  European  dock  yards.  Wash- 
ing-ton  Govt.  Print.    4to.  pp.  88.    63  plates. 

Dome.  Description  of  the  Wooden  Dome  of  the  Temple  Beth  Zion,  Buffalo,  Plan 
and  sections.    Eng,  News.,  June  28, 1890,  p.  609. 

Investigation  of  a  Ribbed  Dome,  Mathematical  thesis  by  R.  G.  Manning.  The 
Technic.    Univ.  of  Mich.,  pp.  35-51.    50  cts. 

See  Arches,  Practical  Theory  of. 

Drainage.  A  paper  by  George  Wilson  giving  details  of  the  drainage  and  improve- 
ment of  i,5oo,ooo  acres  of  desert  land  in  the  west  of  France.  Van  Nos.  Eng. 
Mag.,  Vol.  XX.,  p.  502. 

By  J.  P.  Frizell.  Treats  of  the  reclamation  of  the  submersible  lands  of  the  Mis- 
sissippi Valley*  A  criticism  on  the  report  of  the  Commission  authorized  by 
Congress  in  1874.     Van  Nos.  Eng.  Mag.,  Vol.  XIII.,  p.  18. 
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Drainage,  continued. 

And  Sewer ag-e  of  Cicero.  Description  of  the  system  adopted  for  this  township^ 
which  is  adjacent  to  the  city  of  Chicago.  By  J.  W.  Alvord.  Rept.  6th  annual- 
meeting  III.,  £.  &  S..  1891,  pp.  64-70. 

And  Sewerage  of  Hyde  Park,  III.  Report  upon.  By  Benezette  Williams  and 
John  A.Cole,  Civ.  En grs.. Chicago.  A  60-page  pamphlet,  with  large  map. 
The  report  based  on  a  careful  topographical  survey.  The  project  involves 
many  new  features.    Apply  to  the  authors. 

A  Water  Supply  of  Chicago,    See  Water  Supply. 

Of  Charleston,  S.  C,    See  Tidal  Drains. 

Chicago.  Gives  extracts  from  a  special  report  of  the  Chicago  Drainage  and 
Water  Supply  Commission  on  the  diversion  of  the  flood  water  of  the  Des- 
plaines  River  and  the  north  branch  of  the  Chicago  River.  San.  Eng  6*  Const' 
^rc,  July  30,  1887. 

Chicago  Drainage  Problem^  The  Overjlow  of  the  Desplaines  River.  Paper  by 
Ossian  Guthrie,  member  Western  Society  of  Engineers:  read  September, 
i889.  A  valuable  paper.  P.  17.  Jour.  Assn.  Eng,  Sac.,  March,  1890.  Vol.  IX., 
p.  77. 

Chicago,    See  Water  Supply t  Chicago, 

For  Cities,  The  Separate  vs.  Combined  System,  By  S.  A.  Bullard.  Presents 
the  favorable  points  of  both  systems,  and  makes  an  examination  of  the  faults 
of  both  systems.    Sec.  An,  Rep,  III.  Soc,  Eng,  6*  Surv,,  p.  37. 

City  of  Mexico,  Account  of  the  present  plan  for  draining  the  city  and  lowering 
Lake  Texcoco  several  feet.  Estimate  of  quantities  of  work  and  prices  are  also 
given.  ^»^.  A^««»j,  April  5,  i89o,  Vol.  XXII.,  p.  3i7.  Eng.  News ^  April  12, 
i89o.  Vol.  XXIII.,  p.  339. 

Fens  and  Law  Lands  by  Steam  Power.  By  W  H.  Marshall.  A  series  of  papers 
giving  a  general  description  of  the  pumps  and  engines  used  in  draining  low 
land.    Lon.  Engineer,  Feb.  4,  11,  iS,  1887. 

Hillsides  by  Tile  Drains ,  By  John  L.  Cully.  An  account  of  a  successfuU  drain- 
age oi  a  springy  slope.    Illustrated,    your.  Assn,  Eng.  Soc,  Vol.  V.,  p.  200. 

Hints  on  Field  Works  in.  By  A.  H.  Bell.  Sec.  An.  Rep,  III.  Soc.  Engrs.  6*  Surv., 
p.  53. 

House,    See  House  Drainage. 

House  0/  Parliament.  Gives  sketch  of  old  system  and  its  defects,  and  describes 
the  system  now  being  put  in.  Lon,  Engineer,  Feb,  4,  1887:  also  "Lon.'Eng., 
Feb.  4.  1887. 

Improvements,  7ust  Apportionment  of  the  Cost  of ,  By  S.  J.  Stanford.  Discusses 
the  best  methods  of  estimating  the  proportion  of  taxes  each  tract  should  pay. 
Sec.  An.  Rep.  III.  Soc.  Engrs.  <S*  Surv.,  p.  58. 

Lake  Copais.  A  plan  being  carried  out  in  Greece  for  the  purpose  of  drainage 
of  about  60,000  acres  of  land.    Illustrated.    Lon.  Engineer,  July  9,  1886. 

Lake  Fuctno,  Italy.  Description  of  the  conduit  and  other  drainage  works^ 
Memoire  by  M.  A.  Durand-Claye,  Pont  et  Chaussees.  Reprint,  Eng.  News, 
July  36  and  Aug.  15,  1878. 

Lake  Fucino.  A  description  of  the  work  and  methods  employed.  Van  Nos. 
Eng.  Mag.,  Vol.  XVIII.,  p.  433. 

Land. 
A  paper  by  E.  B.  Opdycke.  on  the  construction,  comparative  cost  and  efficiency 
of  tile  drains  and  open  ditches.      Rpt,  Ohio  Soc.  Surv.  6*  Engs.,  x888t  pp> 
X48-IS5. 

Paper  by  R.  C.  Carpenter.    Rep.  Mich,  Assoc.  Surv.,  1882. 

Prairie  Drainage.    A  paper  by  M.  H.  Messer  treating  of  the  drainage  of  land 
in  the  prairie  country  of  Illinois.    Eng.  News,  March  28,  April  11,  i87i, 
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Drainage,  Land,  continued. 

Report  of  committee  upon.     Also  a  paper  upon,  by  D.  W.  Pampel.     Report 
Ohto  Soc,  Sterv,.  z884. 

/n  Illinois  on  a  large  scale  by  means  of  dredges.     Cut   of  dredge   shown* 
En£.  NewSt  Dec.  19, 188  5. 

Lar£e  Marshes.    By  C.  E  HoUister.     Gives  description  of  the  draining  ol  sev- 
eral marshes  in  Michigan.     Van  Nos,  £n£,  Ma^,^  Oct.,  i8S4. 

Louffh  Erne  Drainage.  Paper  describing  this  important  work  by  Jas.  Price, 
Jr.  Folding  plate.  Proc,  Inst.  C.  £.,  Vol.  CI.,  1890.  Paper  No.  245i,  pp.  73- 
9i :  discussion  and  correspondence,  ibitL  pp.  95-127, 

JVew  Bri£-ht4m,  S.  I.  A  discussion  of  problems  connected  with  the  drainage  and 
sewerage  of  New  Brighton,  Staten  Island.  By  Arthur  HoUick;  pp.  10.  School 
0/ Mines  Quart.,  Columbia  College,  July,  1889.    Vol.  X.,  p.  3o2 

Newhaven.  Brief  description,  with  details,  of  the  drainage  work  at  the  Port 
Newhaven,  Eng.    Lon.  Engineer,  July  29, 1887. 

J^ew  Orleans.  Brief  abstract  of  scheme  devised  by  B.  M.  Harrold,  City  Survey- 
or of  New  Orleans.    En£.   iVcTz&j,  Dec.  i5>  188S. 

Of  New  Orleans,    See  New  Orleans. 

New  York,  Twenty-Third  and  Twenty- Fourth  Wards.  Report  of  E.  B.  Van 
Winkle  giving  general  description  of  the  region,  common  theories  of  malaria 
and  of  diainage  and  sewerage  and  recommendations,  Eng.  News,  Ayig.  i3. 
20, 1881. 

,Oak  Orchard  and  Tonowanda  Swamps,  New  York.  The  reclamation  of25,030 
acres  of  swamp  land  found  i>erfectly  ieasible  at  a  small  cost.  The  scheme  out- 
lined accompanied  by  maps.    N.  Y.  State  Survey  Report,  i883. 

:Problem  0/  Just  Apportionment  oi^o%\.  (of  construction  of  among  landholders 
benefited  thereby.)  Astatement  of  legal  principles  mvolved.  By  E.  B.  Op- 
dycke.  Also  a  shorter  paper  on  same  subject  by  J.  L.  Geyer.  Report  Ohio 
Soc.  Surv.,  1885. 

Specifications  for  the  Rangoon,  India,  draining  project  Ind.  Eng.,  Feb.  5, 12  and 
X7>  1886. 

Specifications.    See  Pumping  and  Drainage, 

Spicket  Valley,  Lawrence,  Mass.  By  Arthur  D.  Marble.  Consists  of  straJRht- 
ening  channel  and  providing  sewers.  Fully  illustrated,  ^jovr,  Asstt.  J-.rrg. 
Soc.,  Vol.  v.,  p.  401. 

St  Louis,  The  Future,  By  R.  E.  McMath.  Gives  a  brief  descii  )tio'i  of  the 
ground  covered  by  St.  Louis,  and  outlines  a  plan  for  the  drainage  of  a  portion 
of  the  unsewered  portion  of  the  city;  also  gives  a  map  of  the  city  showing  t.ie 
25  feet  contours.    Jour.  Assn.  Eng.  Soc.,  Vol.  VI..  p.  133. 

Stoamp  Land  in  Illinois,  By  I  O.Baker.  Some  facts  as  to  extent,  laws  and 
methods.  Jour.  Assn.  Eng.  Soc,  Vol.  V.,  p.  426.  Also  Eng.  News,  Oct. 
30,  1886. 

Swamp  Lands.  Two  papers  of  considerable  practical  value  to  country  survey- 
ors and  civil  engineers.  Trans.  Ind.  Assoc.  Surv.,  L.  S.  Alter,  Sec'y,  Reming- 
ton, Ind. 

Underground  Tile  and  Open  Ditch.  Capacity  of  Tile  Drains  and  Open  Ditches. 
Some  working  formulas,  by  Prof.  Baker.    Eng.  News,  Sept.  4, 18S6. 

Valley  0/ Mexico.    By  Francisco  de  Garay.    Avery  instructive  historical  account 

•  of  the  anomalous  condition  of  this  valley,  the  evil  effects  on  health  of  a  want  of 

proper  drainage,  and  of  the  various  attempts  that  have  been  made  to  drain  the 

basin.    Also  a  description  of  the  author's  plan  for  accomplishing  this  result, 

with  large  map.    Trans,  A.S.  C.  E.,  Vol.  XII.  (i883),  p.  153. 

Valley  0/  Mexico.  By  Richard  E.  Chism .  An  elaborate  project  for  the  drainage 
of  the  Valley  of  Mexico,  with  map.  Gives  geology  of  the  valley*  rainfall  and 
evaporation.    E.  6*  M.  Jour.,  Dec.  8, 1888. 
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Drainage,  continued. 

Valleys  of  Mystic^  B lacks  tone  tnid  Charles  Rivers,  Mass.  A  report  by  a  State  Com- 
mission upon,  with  Eliot  C.  Clarke  as  Chief  Engineer,  A  book  of  200  pp.  and 
28  plates.  The  recommendations  indorsed  hj  Jos.  P.  Davis  and  Rudolph 
Hering  as  consulting  engineers.  The  net  results  of  an  expenditure  of  some 
$3S»ooo.  Intermittent  downward  filtration  recommended  in  most  cases.  The 
book  is  a  substantial  addition  to  the  literature  on  sewage  disposals.  Apply  to 
Elioi  C.  Clarke,  Chfl  Engr..  15  Brimmer  street,  Boston,  Mass.  A  three-column 
abstract  given  in  Eng-,  News,  Jan.  23. 1886. 

WandU'Valley  Matn  Drainage,  Description  of  the  extensive  woxks  draining  a 
district  of  lo.oco  acres,  in  England.    Illustrated.     Eng-.  News,Oci.\\,'A,\%^. 

See  Plumbings  Pavements^  Railroad  Construction, 

Drainage  Canal.  The  Rungpur  Drainage  Canal,  Description  with  map,  of  this  can- 
al, which  is  7  miles  long,  29  feet  wide  at  base,  and  slopes,  two  to  one.  Ind, 
Eng.,  Oct.  18.  pp.  312-3. 

Drainage  Machinery  in  the  Valley  of  thePo.    The  water  drawn  off  by  ditches  and 
pumped  into  the  river.    Pumps  of  three  kinds,  centrifugal,  turbines,  and  lift- 
ing wheels.     The  latter  most  efficient,  giving  80  per  cent,  efficiency.     Proc. 
•  Inst,  C,  E„  Vol.  LXXXI..  p.  402. 

Drainage  Main,  of  Marseilles,  France.  The  new  scheme  that  has  been  adopted  to 
prevent  the  fouling  of  the  port.  Engineering  Era,  (Cleveland,  O.).  Oct.  23, 
18SS. 

Drainage  Tables.  By  G.  H.  Johnson.  Gives  tables  showing  the  d'ameters  of  cir- 
cular pipes  of  given  length  which  will  discharge  given  volumes  of  water  per 
second  under  a  given  head.    Eng,  News,  May  5  and  12, 1888. 

Drainage  Tunnel  for  City  of  Mexico.  Map  and  profile  of  proposed  drainage  tun- 
nel, with  description  of  present  conditions  and  proposed  improvements.  Eng. 
News,  Aug.  10,  i889.    Vol.  XXII.,  p.  122.     Sci.  Am.  Sup.,  Aug.  10,  i889. 

Drainage  "Worki  of  the  City  of  Boston.  By  Eliot  C.  Clarke.  Full  description  of  the 
new  main  works,  their  origin  and  working.  Fully  illustrated :  3i  plates.  Text, 
110  pages,  with  Appendix  giving  res  alts  of  a  very  extended  and  painstaking 
series  of  cement  tests,  the  latter  reprinted  from  a  paper  presented  to  Am.  Soc. 
Civ.  Engrs.,  Boston,  1883.    Valuable. 

Near  Marhdorf,  in  Bavaria.  Short  description  of  work  executed  at  a  cost  of 
$25,000,  consisting  of  the  drainage  of  swamp  lands  covering  about  ^6S  acres, 
Deutsche  Bauzeitung,  i885,  pp.  497-9  and  521-3. 

Drain  Pipes,  Willow  Roots  in.  An  account  of  the  obstruction  of  glazed  tile  drains, 
8  inches  in  diameter,  with  mortar  joints,  by  willow  roots,  these  having  grown 
through  the  mortar.  A  remedy  offered.  F.  A.  Calkins,  in  Eng,  News,  Dec. 
20,  1884. 

Drains,  Tile  Construction,  Comparative  Cost  and  Ejficiencjt  as  compared  to  open 
ditches.  A  good  paper  by  E.  B.  Opdycke  in  An,  Rep.  Ohio',  Soc,  Engrs.  &* 
Surv.s  1888.    C.  N.  Brown,  Columbus,  O. 

And  Traps.    See  House  Drains, 

Testing  of.  An  unpatented  appliance,  readily  procured,  devised  by  Charles 
Hawksley,  M.  Inst.  C-  E.  Illustrated  by  cut.  Tests  soundness  of  all  traps  and 
joints  in  a  house  system.    San.  Eng.,  March  26, 1885. 

Ventilation  and  Trapping  of.  Abstracted  from  a  paper  before  the  Society  of 
Arts,  by  James  Lovegrove.     Van  Nos.  Eng.  Mag,,  Vol.  I.,  page  73i. 

DrtiVLgYtXQtiUfir^,  a  Simple  Form  of,  for  measuring  the  draught  of  chimneys.  De- 
signed by  Prof.  J.  Burkitt  Webb.  Consists  of  an  ordinary  pair  of  pan  scales, 
with  vacuum  chambers  sealed  with  mercury  and  connected  ^ith  the  flue. 
your.  Frank,  /«j/.,  June,  1885.    -5><r  Chimney  Draught. 

Drawing  Boards.  Recent  Improvements  in.  By  Theo.  Bergner.  A  ruler  moves 
parallel  to  itself  over  the  board  by  means  of  pulleys  and  an  endless  cord.     Its 
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Drawing  Boards,  continued. 

accuracy  Is  practical!/  perfect.    Highly  recommended  by  those  who  have  used 
it.    Not  patented.    Details  shown.    Proc,  A,  S,  M.  E-,  Vol.  VI.,  p.  224. 

Drawing  Table,    Illustration  of  a  cheap  and  practical  form  of  adjustable  drawing 
table.    Mast.  Mtch,,  Dec,  i859,  Vol.  IV.,  p.  aio. 

Draiwings. 

Duplication  of.  By  J.  M.  Bradford.  Describes  the  "blue  prints"  method,  with 
formula.    Rep.  Ohto  Soc.  Surv.  &•  Engrs.,  1888,  pp.  2^0-61. 

Office  System /or.    By  Henry  R.  Towne.     Trans.  A.  S.  M,  £.,  Vol.  V.,  p.  193. 
Mechanics^  June  and  July,  1884. 

Reproduction  o/^  by  Actinic  Processes.  By  Benj.  H.  Thwaite.  Describes  many 
methods,  with  the  necessary  mixtures,  apparatus  and  manipulations,  includ- 
ing two  giving  white  lines  on  blue  ground;  \hree  giving  blue  lines  on  a  white 
ground:  two  giving  white  lines  on  a  black  ground:  two  giving  black  lines  on  a 
white  ground; two  giving  brown  lines  on  a  white  ground;  also  the  zincographic 
process.  Proc,  Inst.  C.  E-,  Vo\.  LXXXVI.,  p.  3i2.  See  Heliograph  Black 
Process  and  Copying"  Dranoing". 

In  black  on  white  ground.  Sensitized  paper  used,  and  process  similar  to  the 
blue  process,  but  no  chemicals' needed.    Eng.  News^  Nov.  28,  1885. 

Black  Process.  A  process  of  reproducing  drawings  which  gives  black  lines  on 
a  white  ground.  Buildings  March  5.  1887,  also  Am.  Eng-,  March  16,  1887: 
En£.  NewSf  Dec.  aS,  x886. 

By  Chemical  Processes.  By  Robt.  Marshall.  Gives  the  ferro-prussiate  and 
cyani-ferric  processes  of  making  negative  and  positive  blue  prints,  with  for- 
mulas and  mode  of  application.    Sci.  Am,  Sup.,  Feb.  19,  1887. 

Cyanotype  Process  0/  Reproducing:  Gives  notes  compiled  in  the  Photographic 
Office  Survey  of  India  Department,  Calcutta,  on  the  positive  cyanotype  pro- 
cess of  reproducing  drawings  with  dark  lines  on  a  clear  ground.  Ind.  Eng., 
Aug.  4, 1888. 

See  Blue  Printing. 

Section  Lining^  Standard.  By  T.  Van  Vleek.  Recommends  the  adoption  of 
standard  section  to  lepresent  the  conventional  sections  of  iron,  steel,  etc.,  on 
all  engineering  drawings.  Cuts  show  the  proposed  sections.  Eng.  News,  Dec. 
31.1^87. 

Shades  and  Shadows  in  Architecture.  Valuable  series  of  papers  by  Prof.  A.  D. 
F.  Hamlin.  Illustrated.  Am.  Arch;  Aug.  3o,  i89o.  No.  766,  et  seg.^  pp.  130  3, 
Continued  from  No.  75$.  p.  i65. 

Workshop.  By  Alfred  D.  Otte well.  Two  short  articles  giving  many  valuable 
practical  instructions.    Am,  Eng..,  Nov.  7  and  21, 1884. 

Dredging. 

Bristol,  England  and  the  West  Indies.  Description  of  a  steel,  four-screw  and 
single-ladder  hopper  dredge,  2x8  feet  long,  built  for  the  Dock  (Committee  of 
the  Bristol  Corporation.  Also  of  a  twin  screw  dredge  '^Dolphin"  for  the  West 
Indies.    Illustrated  with  full  page  drawings.     Lon.  Engineer.  Jan*  7,  i^87. 

Cost  of.    See  Canals^  Ship,  Lake  Erie. 

Hydraulic,  in  New  York.  Brief  description  of  method  of  dredging  by  pumping 
up  the  material.    R,  R.  Gaz.,  Aug.  28*  z89i,    pp.  593-4. 

Mersey  Dock  Estate.  Description  of  the  dredges  and  method  of  work.  Fully 
illustrated.     Lon.  Eng.,  May  31,  June  6, 1890. 

Oakland  Harbor,  Gz/.,  being  an  account  of  extensive  operations  where  the  ma- 
terial is  pumped  up  and  forced  through  long  lines  of  pipe  to  the  deposit  beds. 
With  plate.     Trans.  A.S,C.  E.  Vol.  Kill., p.* 9. 

Ocean  Bars.  By  Gen.  A.  Q.  Gilmore.  Gives  details  of  the  removal  of  bar  at  the 
mouth  of  St.  John's  River  by  means  of  sand  pumps.  Van  Nos,  Eng.  Mag,, 
Vol  VII.,  p.  3ii. 
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Dredging,  continued. 

Operations  and  Appliances,      B7  John  J.   Webster.      Gives  historic  sketch  o 
dredging  machines,  and  a  great  deal  of  valuable  matter  relating  to  dredging. 
Discussion  of  the  above  paper  by  prominent  engineers.     JnsL    C,    E„   Vol. 
LXXXIX.  p.  2 ;  Enr.  News,  July  16  and  23, 18S7;  Lon.  £n£^.,  March  4,  1S87. 

Dredging  Contracts,  Prices  of.     A  list  of  prices  of  the  accepted  bids  on  dredging 
contracts  let  between  Feb.  18SS,  and  Feb.,  1889.    En£.  News,  March  23, 1880. 

Dredging  Machines. 

Hydraulic.  By  C.  B.  Hunt.  Refers  briefly  to  one  or  two  typical  machines,  .and 
then  describes  the  Von  Schmitt  system  of  hydraulic  dredging  in  detail.  Proc. 
£n£.  Club.  Phila.,  Vol.  VI.,  p.  124. 

Recent  Improvements  in,  A  paper  before  the  Am.  Soc.  Mech.  Engrs.,  by  A.  W. 
Robinson.  Mainly  confined  to  the  chain-bucket  or  elevator  system  in  com- 
parison with  others.    Illustrated.     £n£,'News,'Dec.  ^,  i^^. 

Dredging  Plant. 

Gives  description,  with  detail  drawing,  of  the  Von  Schmidt  dredge  used  at  Oak- 
land, Cal.    San,  En£.,  Oct.  8,  15,  i887. 

Dredges. 

Description,  with  large  detailed  drawing,  of  a  twin  screw  dredge,  having  a  cap- 
acity of  400  tons  per  hour  in  a  depth  of  32  feet  of  water,  constructed  for  Auckland 
Harbor.    Lon.  £w^..  June  11, 1886. 

Double  Ladder.  Swansea  Harbor  Trust.  Gives  brief  description,  with  two-paged 
plate,  showing  plan,  sectional  elevation  and  sections,  of  a  double  ladder 
dredge  recendy  constructed  for  the  Swansea  Harbor  Trust.  Dimensions,  150X 
41.  with  12  hold;  capacity  9oo  tons  per  hour  from  a  depth  of  38  feet.  Lon.  En£, 
July  i3.  1888. 

Ejector*  using  compressed  air  as  power  to  set  column  of  water  in  motion.  An 
nales  des  P,  &*  C,  June.  1888. 

For  Use  in  Shaft  Sinking  underwater  or  for  pier  foundations.  From  the 
French.  Illustrated.  Buckets  on  an  endless  chain:  and  also  by  jet  operated 
by  forcing  air  into  the  elevating  tube  near  the  bottom.  En^^,  New%t  Match 
6,  1886. 

.Hercules  Dredges  for  the  Panama  Canal.  Illustrated  description  of  these  dred- 
gers.   En£.  News,  Feb.  3,  i883,  pp .  49-51. 

Hopper  Suction  Dredffe  for  Port  of  Libau.  Illustrated  description.  At  test,  hop- 
per was  filled  in  35  minutes  \^ith  5oo  tons  of  sand  and  clay,  then  steamed  out  to 
sea  and  unloaded  in  a  few  minutes  through  bottom  doors.  Lon.  En^.,  Jan.  ix, 
iS89. 

Hydraulic,  Works  to  a  depth  of  15  feet  and  excavates  50  tons  per  hour.  Sec- 
tional views  shown.    Bruce  and  Bathos's  system.    Lon.  ^w^.,  June  12,  iS8s. 

Illustrated  description  of  various  machines.    En£,  News,  May  10,  1879,  PP- 146-8. 

Lockwood.  Gives  description  of  the  dredge  designed  and  built  by  F.  A.  Lock- 
wood  for  work  on  the  Cape  Cod  Canal.  Drawings  showdetaib.  San,  En^., 
Nov.  5,  1887. 

Lobnitx  Rock- Breaking,  Illustrated  description  of  a  dredge  for  the  removal  of 
rock  under  water  by  first  breaking  it  into  blocks  of  convenient  size,  and  then 
lifting  these  to  the  surface  by  a  strong  chain  of  buckets.  Eng:  f^ews,  Jan.  26, 
1889. 

New  Canal  Excavator.  The  dredge  is  placed  upon  a  truss,  the  ends  of  which 
rest  upon  trucks.  These  trucks  run  on  lines  of  track  built  along  the  bank  of 
the  canal.    Illustrated  description.    R.  R.  Gaz.,  Sept.  25,  i89i,  p.  669. 

PumpinsT'  The  Badger  dred^,  as  operated  at  Coney  Island,  New  York,  de- 
scribed and  illustrated.    Seems  to  be  very  efficient.    En^r,  News,  Jan.  3o,  1886. 

Rock,  Suez  Canal.  An  illustrated  description  of  the  sub-aqueous  rock  dredger 
"Derocheuse,"  built  for  the  Suez  Canal,     lis  dimensions  are  i8oX4oXi2  ft.     It 
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has  ten  chisel  bars  42  feet  long,  weighing  four  tons  each,  and  dredging  machi' 
nery  to  remove  the  broken  rock.  Its  capacity  is  about  40  tons  per  hour.  Lon. 
Engineer.  March  9.  1888. 

Steam  Dredg-e  at  Hamburg^,  By  G.  Vogeler.  Large  bucket  dredge.  Length  of 
bucket  ladder  over  So  feet.  Capacity  averaged  about  300  cu.  yds.  per  hour  for 
over  a  year.  Cost  about  $9o,ooo.  Described  and  illustrated  in  Zeitschrift  des 
V.  Deuts,  Insr.,  1886.  pp.  4^1-443,  465-470. 

TSoin  Screw  Hopper  ^''Pkolasy  A  brief  description,  with  two-i>age  plate  show- 
ing plan  and  sections  of  the  dredge  boat  'Pholas,*'  built  for  the  Bombay  Port 
Trust.  The  boat  is  iSs  feet  long,  32  feet  beam,  and  10  feel  depth  molded,  built 
of  bteel,  with  8  compartments;  capacity  of  hoppers,  10,000  cubic  feet,  with  dis- 
placement for  5o3  tons  of  dredged  material.    Lon.  En£,^  June  24,  1887- 

Used  on  the  Panama  (^ana/i  of  American  Manufacture.  A  large  cut.  with  descrip- 
tion. Capacity,  1,000  cubic  yards  per  hour  dei>osited  on  the  bank.  Sci.  Am, 
Sup,,  Feb.  i4, 1885:  also  Set.  Am,,  Aug.  15,  i885. 

On  Schmidt  Dredge*  Description  of  this  form  of  sand  dredger  or  suction- 
dredger.  Folding  plate.  By  George  Higgins.  Proc.  Inst.  C.  E.,Vo\»QX^ ,, 
1891.  pp.  i9<-5. 

And  Soil  Transporter  at  the  Manchester  Canal.  Illustrated  description  of  this 
very  efficient  machine.    From  Lon.  Eng,    Eng.  News^  Sept.  5,  x89i,  pp.  221-2. 

See  Clonal  Construction. 

Drift  Bolts.  Experimentsonthe  Adhesive  Power  of.  By  J.  B.  Tschamer.  Selected 
Papers,  C.  E.  Club,  Univ.  0/ III.,  1889-90,  pp.  $3-8.  Eng&»  Build.  Pec,  Nov. 
i9,  1890,  pp.  413-14.  ^ 

Holding  Power  of.    A  summary  of  three  series  of  exi>eriments,  which  comprises 

all  the  information  accessible  on  this  subject.    Eng.  News,  Feb.  28,  x89x,  pp. 

199-200. 

I 

Holding  Power  of  Drift  Bolts  and  Spikes .  Table  of  results  of  a  large  series  of 
tests  made  In  1874-7.  Extracted  from  a  government  report.  Eng.  News,  Sept. 
26.  i89i.  pp.  282^3. 

Square  Drift  Bolts.  Results  oi  tests  on  one  inch  square  bolts  in  various 
sized  holes.  By  J.  H.  Powell  and  A.  £.  Harvey.  Technograph  {Xmvt .  ol\Xi. 
Annual),  1890-91,  pp.  99-4i . 

Drift  Mining. 
See  Mining. 

Drill, ■  Cheap  Portable.    See  Appliances. 

Drilling,  Relative  Economy  of  Hand  and  Machine.  By  W.*  A.  Wheeler.  Gives  a 
valuable  comparison  of  the  cost  of  hand  and  machine  work  from  a  purely 
economical  standpoint.  Shows  there  is  but  little  difiference  in  the  cost.  7our, 
Assn.  Eng,  Soc.,  February,  1888. 

See  Boring, 

Drilling  Machine .  The  Ainsley-Oakes  Square  Hole  Drilling  Machine .  Description 
with  inset  of  working  drawings  of  this  ingenious  machine.  Eng.  News,  June  20, 
x89i,  p.  579. 

UrillB,  Diamond.  Shows  results  obtained  by  the  use  of  the  diamond  drill.  Van 
Nos,  Eng.  Mag.,  Vol.  IX.,  p.  438. 

Githens.  An  illustrated  description  of  a  direct  acting  percussion  drill.  Its  dis- 
tinguishing features  are  the  valve  motion,  rotation,  front  head  and  feed  screw 
connection.    Eng.  News,  March  26,  i887. 

Trials  of  Rock  Drills .  A  paper  by  Mr.  E.  H.  Carbutt  and  Mr.  Henry  Davy, 
read  before  the  Inst,  of  Mech.  Engrs.,  giving  the  results  of  some  recent  trials, 
and  describing  the  mechanism  of  each  drill,  seven  power  drills  and  two  hand 
drills  were  tested,  all  being  of  the  percussive  kind.  Iron,  Apr.  3x,  i89i,  pp. 
289-93. 
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Drills,  Tijoisi.  An  inquiry  into  the  requirements  of  the  cutting  edgiss  of  twist  drills. 
A  paper  before  the  Am.  Soc.  Mech.  Ensrs.  by  Wm.  H.  Thorne.  Am.  Eng., 
Nov.  i9, 1885. 

See  Mining'  Machinery , 

Drop  Press,  Pressure  Attainable  by  the  Use  of  the.  By  Prof.  K.  H.  Thurston.  Ob- 
tained an  efficiency  of  9o9<'.  Gives  table  of  pressures  obtained  by  using  drops 
weiehing  from  S3  pounds  to  2.cxx>  pounds,  falling  from  3  inches  to  5  feet.  Van 
Nos.  Eng.  Mag.,  Jan.  1884.  > 

See  Faundat  tens  for. 

Dye  Works.    See  Ventilation  of. 

Dynagraph,  Dudley's,  Illustrated  description  of  an  instrument  invented  by  P.  H. 
Dudley  for  making  a  complete  record  of  power  exerted  by  a  locomotive.  En£, 
News,  May  is,  i89i,  pp.  i(fj(fi. 

Dynamics.    See  Parallel  Motions. 

Dynamometers.  A  description  of  several  styles,  with  the  principles  on  which  they 
act.  ByC.  F.White.  7our,  Assn,  Eng.  Soc,  Vol.  IV.,  p.  33;?.  See  also 
Indicators, 

A  continuous  registering  belt  dynamometer,  wherein  the  friction  of  the  appar- 
atus is  eliminated.  Described  and  illustrated  in  Sci.  Am.  Sup.,  December  4, 
1886. 

/{tfhison,  Topeka  6*  Santa  *Fe  Railway.  This  simple  form  consists  essentially 
of  a  heavy  locomotive  spring,  whose  deflection  under  the  pull  of  the  engine  is 
indicated  on  the  dial.    Full  drawing.    Ry.  Rev.,  Jan.  1891,  pp.  8-9. 

Construction  0/ a  Larg-e  Prony  Brake.  By  R.  H.  Thurston.  Specifically  de- 
scribed and  worked  out.    Jour,  Frank.  Inst.,  April,  iSi'6. 

French  Transmission.    Gives  a  description  sf  a  dynamometer  constructed  and 
used  to  determine  the  efficiency  of  a  plant  for  the  transmission  of  power  by 
electricity.    Lon.  Engineer,  Feb.  vj,  1888. 
Friction  Brake*    By  W.  W,  Beaumont.    A  paper  and  discussion  covering  77 
pages,  and  covering  the  whole  ground  of  appliances,  principles  and  practice. 
Illustrated.    Proc.  Inst,  C.  E.,  Vol.  XCV. 
Friction  of  a  Transmitting  Dynamometer.    Abstract  of  paper  by  Samuel  Web- 
ber, Charlestown,  N.  H.,  describing  tests  on  the  friction  of  a  Webber  trans- 
mitting dynamometer  at  different  loads  and  speeds.    Mechanics,  June,  1S89. 
The  Tatham,    Used  for  testing  motors  at  the  Phil.  Elec-  Ex.,  capacity  100  H.  P. 
Tested  by  churning  water  and  getting  thus  the  mechanical  equivalent  for  1° 
Fahr..  which  was  found  to  be  772.8  ft.-pds.  thus  proving  its  absolute  accuracy 
within  exceedingly  small  limiis.    Illustrated,    your.  Frank.  Inst.,  Dec,  1885. 
Testing  the  Force  0/ the  Hammer  Blow  of  Locomotive  Drivers.    Designed  by  a 
joint  committee  from  the  Master  Mech.  Assn.  and  the  Franklin  Inst.  Described 
and  illustrated.    Ry.  Rev.,  Oct.  9, 1886. 
Wallace  s  Graphic  Dynamometer.    Brief  description  of  a  dynamometer  for  meas- 
uring amount  of  power  consumed  by  any  machine  or  part  of  any  machine 
while  in  motion.    Ind.  Eng.,  Jan.  ii»  i89o,  p.  3o. 
See  Engines,  Steam.    Indicators. 
Dynamometer  Car,  Western  Railway  of  France.    Description  of  an  car  designed  to 
make  the  following  researches:  (i)  Measurement  and  registration  of  tractive 
efforts;  (2)  registration  of  total  work  done;  (3)  registration  of  speed;  (4)  regis- 
tration of  number  of  revolutions  of  wheels;  (s)  registration  of  time  at  ten- 
second  intervals:  (6)  marking  kilometres  run  and  other  points  of  interest:  and 
(7)  the  analysis  of  the  products  of  combustion  from  locomotive.    Illustrated. 
Ry.  Rev*,  Oct.  26,  i8b9,  Vol.  XXIX..  p.  627. 
Dynamometric  Brake.    Brauer's.    Described  and  illustrated  in /'rix:.  Inst.  C.  E., 

Vol.  LXXX..P.266. 
Dwellings.    See  Houses. 
Dynamos.     See  Artnatures.    Electric  Dynamos. 
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Bad«,  James  B.     An  exhaustive  biography,  with  portrait.     Sci,  Am.  Sup,,  May  7, 
1887. 

A  short  sketch  of  liis  life  and  achievements.      R,  R,  &'En£r.  7(wr.,  April,  1887. 

Eulogy  by  E.  L.  CortheU.  7our.  Assn.  Euir.  Soc,,  September,  ib9o,  pp. 
456-61 . 

With  Portrait,    Mechanics ,  April,  1^7 ;  R .  R.   Gasr., March  18, 1887. 

KwLTth,  The  Fi£^re  0/.  By  Frank  C.  Roberts,  C.  E.  An  historical  and  mathemati- 
cal paper,  showing  the  various  ways  in  which  the  spheroidal  form  is  deter- 
mined,    yon  Nos.    Ensr-  Mag".,  March,   1885. 

Barth  Presaure.  By  Wm*  Cain.  Gives  a  comparison  between  results  obtained 
from  a  formula  and  from  experiments.  Van  Nos,  Eng-,  Mag..,  Vol.  XXVI., 
p.  89. 

Actual  Pressure  of.  By  Benj .  Baker.  A  paper  of  great  value  to  all  who  are 
likely  to  be  confronted  with  the  question  of  high  retaining  walls.  Van  Nos. 
Eng.  Mag.,  Vol.  XXV.,  pp.  333-353  and  492:  also  No.  56,  Van  Nos.  Science 
Series. 

New  Investigation  on  Earth  Pressure,  and  the  most  economical  shape  of  retain- 
ing walls.  By  M.  L.  Leygoe.  lliis  very  interesting  paper  contains  the  re- 
sults of  an  extended  series  of  experminents  on  the  cohesion  of  earth,  the 
direction,  point  of  application,  and  amount  of  earth  pressure,  and  the  best 
form  of  retaining  wall,  with  empirical  formulas  deduced  therefrom,  and  all 
compared  with  results  given  by  ordinary  theories  and  with  other  exper- 
iments. Annales des  p.  6-  C,  November,  1885,  pp.  788,  ioo4. 

Sand,  The  Thrust  of.  Gives  a  new  experimental  method  of  studying  the  reac- 
tions between  a  mass  of  earth  and  its  supporting  Mrall,  and  details  some  experi- 
ments made  with  the  method.    Set.  Am.  Sup.,  Sept.  3,  1887. 

Earthquake  Countries.    Building  in.    See  Building  Construction. 

Earthquakes. 

A  paper  by  Prof.  J.  S.  Newbury.  Gives  the  commonly  received  theories.  Sch. 
Mines  Quar.,  October,  1886. 

Charleston.  Origin  of.  The.  By  Emil  Starek.  Treated  with  equations  to  de- 
termine point  of  origin.  Illustrated  with  a  map.  Sch.  Mines  Quar.,  October, 
1886. 

Grenada  in  1884.  A  description  which  is  of  interest  in  view  of  the  recent  earth- 
quake at  Charleston.     Trans.  Inst.  C.  £.,  Vol.  LXXXV.  p.  275. 

Spanish.  By  C.  G.  Rockwood,  Jr.  With  sketch  map  and  views.  Also,  four 
other  papers  on  the  same  subject.    Science,  March  6.  1885. 

Studying,  by  Electricity.  A  good  description  of  methods  and  apparatus.  lUus. 
Elec.  World,  March  12,  ]9,  26  and  April  2  and  9,  1887. 

Their  Effect  on  the  alignment  of  railroads  in  the  South.  Described  and  photo- 
graphic cut  shown.    R.R.  Gaz.,  Oct.  29,  iS£6. 

1886.    Their  influence  on  light-houses.     An.  Rpt.  Light- House  Board,  1886. 

See  Canals,  Ship,  Nicaragua. 

Barthvirork.  A  paper  by  George  J.  Specht,  before  the  Tech.  Soc.  of  the  Pac.  Coast. 
Treats  of  hull  construction,  and  abo  the  results  of  the  extended  investigation 
of  the  relative  volumes  in  cut  and  fill.  Also  gives  the  German  method  of  com- 
puting haul,  with  a  full  page  diagram.  A  valuable  paper.  Reprinted  in  Eng. 
News,  Aug.  22,  i885. 

Borrow-Pit  Excavation  at  Portland,  Oregon,  for  N.  Pac.  R.  R.  terminal  yards. 
The  earth  loosened  on  bluff  banks  by  Judson  powder,  and  wheeled  to  cars  on 
elevated  platforms.  Proved  more  economical  than  steam  shovels.  lUus. 
Eng.  News,  Nov.  28,  i885. 

Calculation  of.  By  N.  B.  Putnam.  Discusses  Simpson's  rule  and  the  prismoid- 
al  formula.     Von  Nos.  Eng.  Mag.,  Vol.  XVI.,  p.  i6i. 
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Earthwork,  continued. 

Calculation  of,  by  the  use  of  the  slide  rule.  By  M.  Le  Brun.  Considerable  dis- 
cussion of  the  methods  of  calculating  excavations  and  embankments,  with  use 
of  graphical  scales  of  various  kmds,  and  the  slide  rule.  Mem,  de  la  Soc.  des 
ing-.  Civils,  Aug.,  i8S6,  pp.  1S2-2X6. 

Center  of  Gravity  of.  By  J.  W.  Davis.  Proposes  a  method  for  simplifying  the 
computation  of  haul.  etc.     VanNos.En£.  il/a^,.  Vol.  XVII.,  p.  83. 

Consolidation  of  treacherous  slopes  in  heavy  cuts  by  means  of  rubble  spurs  perpen- 
dicular to  face  of  slopes.  Annates  des  P.  6*  C.  1888,  p.  5  ;  Abstract  in 
Proc.  Inst.  C,  E.,  Vol.  XCV.,  p.  466. 

Computation  by  Diagrams.  Gives  some  diagrams  illustrating  practically  the 
method  used  in  Mr.  Wellington's  treatise.    Eng.  News,  Sept.  3,  i887. 

Computation  of.  By  £.  W.  Hyde,  Investigates  the  application  of  the  prismoid- 
al  formula  and  compares  it  with  Weddle's  formula.  Van  Nos.  Eng.  Mag,, 
Vol.  XV.,  p.  227. 

Computations.  The  legal  status  0/ the  ''end-area"  earthwork  computations.  An 
editorial  article  of  value  in  Eng.  News,  Nov.  9,  i889,  Vol.  XXII.,  p.  445, 

Estimating'  By  J.  R.  Gillis.  Gives  method  of  estimating  the  work  from  profile 
when  lack  of  time  prevents  more  accurate  methods.  Van  Nos.  Eng.  Mag., 
Vol.  II.,  p.  532.      Trans.  A.S.C  E.,  186Q. 

Estimating  Overhaul  in  Earthwork  by  Means  of  the  Profile  of  Quantities. 
This  method  is  described  and  an  example  given  by  S .  B.  Fisher.  Eng,  News, 
Jan.  3i,  i89i,  pp.  98-9. 

Filling  South  Boston  Flats.  By  F.  W.  Hodgdon.  Gives  details  of  the  methods 
employed  by  the  Commonwealth  of  Massachusetts  to  fill  120  acres  of  South 
Boston  Flats  from  two  feet  below  to  thirteen  feet  above  mean  low  water. 
Jour,  Assn.  Eng.  Soc.^  January,  1888,  pp.  $-9. 

Formula  for.  Gives  a  new  formula,  derived  from  the  prismoldal  formulas,  for 
computing  railroad  earthwork.  It  also  has  a  graphical  representation.  Eng. 
News,  July  28,  1888. 

Graphical  Estimates  for  Railways.  Gives  method  consisting  essentially  of  three 
diagrams,  viz.:  for  section-areas  of  through>cut  sections,  for  areas  of  hill-side 
sections,  and  for  a  correction  to  be  applied  to  end-area  solidities.  Van  Nos. 
Eng.  Mag.,  Vol.  VI.,  p.  84. 

Graphic  method  for  measuring  cross-sections.  By  M.  H.  Willette.  Gives  sim- 
ple method  of  constructing  profile  of  cross-section  and  obtaining  its  area. 
Van  Nos,  Eng.  Mag.,  Vol.  XXIV.,  p.  153. 

Overhaul.  A  paper  by  G.  M.  Walker,  Jr.,  of  University  of  Michigan,  '9o,  review- 
ing methods  of  calculating  "average  overhaul"  and  "overhaul."  p.  9.  The 
Technic,  Univ.  of  Mich.    No.  2,  new  series,  p.  61.  i889. 

Profile  of  Quantities.  From  the  German.  Illustrated.  A  graphical  method  of 
determining  grade  line  and  haul  for  given  relations  of  cut  and  fill.  Am.  Eng., 
Oct.  I,  i885. 

Shrinkage  of  By  P.  J.  Flynn,  before  the  Tech.  Soc.  Pac.  Coast.  A  very 
valuable  paper,  giving  a  summary  of  all  published  rules  and  experiments  on 
the  subject.  Attention  called  to  the  error  made  in  allowing,  in  embankments  1 
a  correction  only  for  ultimate  shrinkage  from  cut  to  fill,  without  reference  to  firs  t 
increase  in  embankment.  Van  Nos.  Eng,  Mag,,  Dec,  x88^.  Eng.  News,  May 
I  and  8,  1886. 

Specifications.  Suggested  improvements  and  changes  in  the  ordinary  methods 
of  classifying  materials  in  excavations  by  a  "Contractor."  Eng.  News,  h^r^i 
5,  i89o,  Vol.  XXIII.,  p.  329. 

Tables.  By  W.  B.  Ross.  Describes  some  simple  tables  that  are  universal  in 
their  application.      Van  Nos,  Eng.  Mag.,  Vol.  V.,  p.  594. 

Tables  for /inding  end  areas  for  three-level  sections.     A  description  of  the  tables 
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Barthwork,  continued. 

used  by  W.  W.  Redfield,  whereby  the  labor  is  greatly  reduced.     Jour.  Assn. 
Enf.  Soc,  Vol.  v.,  p.  217. 

Theory  of  Calculating  Slopes.  By^Prof.  Merriman.  Wherein  the  cohesion  of 
the  material  is  taken  into  account.    En^,  News,  March  14.  i88s,  et  seg. 

See  Excavation,  Railroad  Construction,    Railroad  Earthwork. 

Bconomy  of  Structures,  Comparison  of  the.  By  Prof.  G.  F.  Swain,  before  the  New 
England  Water- Works  Association.  Discusses  the  proper  method  of  compar- 
ing the  economy  of  structures  of  different  classes,  your.  N.  E*  W. -Works 
Assoc.,  March,  1888,  Vol.  II.»  pp.  3i-34. 

Comparative,  OT  other  engineering  and  architectural  works.  By  Arthur  Cobb. 
The  subject  investigated  by  means  of  algebraic  equations,  all  the  functions  en- 
tering in  with  their  proper  values.  An  interesting  and  valuable  discussion. 
Van  Nos.  En£.  Mair.,  December,  1886. 

Sducation. 

An  address  by  Robert  H.  Thurston,  delivered  at  the  seventeenth  annual  com- 
mencement of  the  Worcester  Polytechnic  Institute  on  technical  training,  con- 
sidered as  a  part  of  complete  and  generous  education .  Scu  Am,  Sup,,  July 
16,  1887. 

Report  of  the  Commissioner  of  the  Society  of  German  Engineers  in  regard  to 
the  preparatory  schools  for  higher  scientific  training.  Discussion  of  the 
"Gymnasien"  and  "Realschulen . "  Published  with  Zeitsch  d.  V.  Deutscher  Insr., 
No.  16,  1886. 

Of  the  Mechanical  Engineer,  A  paper  by  C.  H.  Benjamin,  read  before  the  Civil 
Engr.  Club  of  Cleveland,  giving  a  comprehensive  and  practical  discussion  of 
the  subject.    Jour.  Assn.   Eng--  Soc,^'\vXy,  1S91,  pp.  344-53. 

Technical,  on  the  Baltimore  6*  Ohio  R.  R.  A  long  extract  from  the  principle  of 
the  B.  &  O.  school,  with  long  comments  on  the  same.  R.  R.  Gas.,  April  22, 
i887. 

See  Technical  Education, 

Effects  of  Heat  and  Cold  on  Metals. 
See  Heat  and  Cold* 

Siffel  Tower.    See  Tower. 

Elastic  Extension.  By  R.  H.  Graham.  Gives  a  mathematical  treatment  of  the 
subject  of  elasticity.  Considers  it  a  form  of  motion  and  subject  to  the  laws  of 
velocity  and  acceleration .    Lon.  Enguteer,  Aug.  i9,  i887. 

Elastic  Limit.  By  J.  Bauschinger,  On  the  change  of  the  elastic  limit  and 
strength  of  iron  and  steel  by  drawing  out,  by  heating  and  cooling  and  by  repi- 
tition  of  loading.    Am,  En£.,  Jan.  26,  1886. 

Of  Iron  and  Steel.  On  a  new  method  of  detecting  overstrain  in  iron  and  other 
metals,  and  on  its  application  in  the  investigation  of  the  causes  of  accidents  to 
bridges  and  other  constructions.  Shown  by  the  permanent  elevation  of  the 
elastic  limit  by  overstraining.  By  R.  H.  Thurston.  Trans,  A,  S,  C.  E,,  Vol. 
VII.,  p.  53.    See  Iron  and  Steel. 

See  Iron  and  Steel,  Increase  in  Elastic  Limit. 
Electrical  Apparatus.    Set  Dynamos;  Galvanometer;  Gramme  Generator  and  Motor 
and  Governors. 

Elastic  Balance,  Thomson  Composite.  By  Thomas  Gray.  Full  description  of  Sir 
Wm.  Thomson's  new  balance,  available  as  volt,  ampere,  or  watt-meter.  Sci. 
Am.  Sup.,  July  14, 1888. 

Electric  Batteries.  A  paper  by  Desmond  Fitz  Gerald  before  the  Society  of  Tele- 
graph Engineers  and  Electricians  on  reversible  lead  batteries  and  their  use  for 
electric  lighting.    Lon.  Engineer,  March  25.  et  seg.,  i887. 

Causes  0/ variation  0/  Clark  Standard  Cells.    Abstract  of  a  paper  by  J.  Swin- 
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Electric  Batteries,  continued. 

bume  before  the  British  Assn.,  giving  the  results  of  a  series  of  experiments. 
EUctrtcian,  Sept.  4,  i89i,  pp.  Soo-a. 

For  Liirht  and  Power ^  By  A.  H.  Bauer,  before  the  Am.  Inst,  of  Elec.  Engrs. 
Reports  result  of  three  years'  work  with  the  Faure  Battery  at  Baltimore.  Elec. 
Erti",.  June,  18S6. 

The  Possibilities  and  Limitations  of  Chemical  Generators  of  Electricity.  A  i>a- 
per  read  before  the  Am.  Inst,  of  Elec.  Engrs.,  May  16,  1888.  by  Francis  B* 
Crocker.  Shows  what  can  be  expected  of  any  given  combination  of  materials 
and  gives  table  of  the  cost  per  horse-power  per  hour  of  voltaic  battery  energy, 
with  different  materials.    Elec,  World,  May  26,  1888:  Elec.  Ensr.^  June,  1888. 

Primary ,  for  Illuminating  Purposes.  By  Perry  F.  Nursey,  before  the  Society  of 
Engineers.  Treats  briefly  the  principles  of  the  primary  battery,  outlines  its 
history  and  then  describes  in  chronological  order  the  various  batteries  brought 
out.     Trans.  Soc.  En£:,  1888,  pp.  185-223. 

Electric  Batteries,  Secondary.    An  historical  and  descriptive  paper  by  F.  G.  How- 
ard, Stud.  Inst.  C.  E.    Elec,  Rev.,  June  ao,  188S. 

By  Oliver  Lodge.  Gives  description  of  the  Faure  battery.  Also  methods  and 
instruments  for  measuring  the  various  quantities  involved  in  storage  by  sec- 
ondary batteries.     Van  Nos,  Eng^.  Ma£.%  March,  1884. 

By  William  Henry  Preece.  F.  R.  S,  Jour.  Soc.  Arts,  May  3.  i889,  Vol.  XXXVII., 
p.  540. 

Description  of  a  large  one  for  commercial  distribution,  by  E.  P.  Roberts.  M.  E., 
before  the  Am.  Inst.  Elec.  Engrs.     Elec.  Engr-^  New  York,  July,  18S5. 

Faure' s.    Illustrated  description.    Elec.  Rev.,  Nov.  16, 1888. 

Notes  on  the  Chemistry  0/ Secondary  Cells.  A  paper  by  Prof.  W.  R  Ayrton.  C. 
G.  Lamb  and  E.  W.  Smith,  read  before  the  Inst,  of  Elec.  Engrs.  Electruian, 
Nov.  28,  i89o,  pp.  102-5  ^l  ^^9'     Elec.  Rev.,  Nov.  28,  18O0,  pp.  650-53  etseg. 

On  the  Charg-ing  of,  for  obtaining  an  efficient,  uniform  and  constant  source  of 
currents  for  electric  lighting.  By  Wm.  H.  Preece,  F.  R.  S.  Illustrated.  Elec. 
Eng.,  New  York,  July,  1885. 

7>4^  C/f^e/MT  7V/<tfrfl/^j',  giving  estimate  of  relative  cost.     By  W.  H.   Preece. 
Elec.  Rev.,  Nov.  22, 1884. 
Electric  Batteries,  Storage. 

By  Oliver  J.  Lodge.    Electrician  6^  Elec.  Eng.,  Jan.,  i885,  from  Nature* 

By  E.  Raynier.    N.  Y.  Electrician,  Manch,  iJi8i. 

Developement  and  Progress  of.  By  Wm.  Bracken,  at  Niagara  meeting  of  Nat- 
ional Electric  Light  Association.    St.  Ry.  Gaz.,  Aug.,  i8b9. 

Discharge  of.  By  E.  Frankland.  Gives  conditions  of  successful  working  and 
shows  that  currents  of  25,000  amperes  may  be  obtained  from  100  cells.  Elec. 
Rev.,Oct.2'i,  1884. 

/n  Electric  Lighting.  An  excellent  article,  fully  illustrated,  read  as  a  paper  before 
the  Am.  Inst,  of  Electrical  Engrs.  By  George  R.  Prescott,  Jr.  Describes 
methods  of  using  and  regulating  accumulators  in  various  classes  of  electric 
lighting  work.    Elec.  Eng.,  Nov.,  X889. 

For  Electric  Locomotion.  By  A.  Reckenzaun.  A  paper  read  before  the  Electric 
Light  Association.  Gives  historical  facts  and  working  figures  of  expense,  etc. 
Scu  Am.  Sup.,  Nov.  5,  and  iq.  Dec.  24,  1887. 

Montaud.  Full  account  of  the  construction  and  power  of  the  above  battery 
Sci.  Am.  Sup  ,  June  18,  i887. 

Practice  in  Europe  as  seen  by  an  American."  VL  A  description  of  accumulators 
at  the  Frankfort  Exhibition.    Illus.    Elec.  World,  Oct.  3,  «J9i. 

Rdi/road  Afotors.  Illustrated  description  of  the  system  used  in  Birmingham. 
England.    Abstracted  from  Lon.E/fg.,  St.  Ry.  Jour.,  Sept.,  1890,  pp.  411-3 
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Electric  Batteries,  Storage,  continued. 

Report  of  Prof.  Henry  Morton  on  the  storage  batterieB  of  the  Electrical  Power 
Storage  Co.     Van  Nos,  En£.  Mag.,  Vol.  XXVIII,  p.  470. 

Street  Cars  at  Paris.  Some  results  of  experiments  as  to  electrical  work  re- 
quired. Abstracted  from  Electrician.  Eng,  6-  Build.  Rec,  October  4, 1890, 
p.  274. 

Street  Car  Motors.  An  abstract  of  statements  from  a  circular  of  the  "River  and 
Rail  Electric  Light  Company,"  45  Broadway.  N-  Y.,  which  will  prove  of  inter- 
est.   Eng.  News,  Dec.  7, 1889.    Vol.  XXII..  p.  535. 

5J'J/^wJofdifFe^ent  kinds  are  described  and  illustrated  in  St.  Ry,  Jour,,  July, 
i89o,  pp.  314-6,  3i8-9,  336. 

System  of  the  Electric  Storage  Battery  Co,  Embodies  latest  improvement  in  bat- 
tery construction.     Ilhis.    Elec.  Eng.,  Oct.  8,  iS9o. 

Working  Efficiency  of  Secondary  Cells.  A  very  valuable  paper  by  Messrs.  Ayr- 
ton,  Lamb,  Smith  and  Woods.  Read  at  the  Edinburgh  meeting  of  the  I.  of  E. 
E..  July  16,  i89o.  Tables  and  diagrams.  Electrician,  July  25,  Aug.  i,  8  and  i5, 
1890,    Elec,  Rev,,  (N,  Y.)  Aug.  9, 16, 1890.     Elec.    World,  Aug.  9,  16,  23.  3o,  pp. 

89,107,  i}4iX^. 

See  Electrical  Railroads. 

Electric  Block  Signals.    See  Railroad  Signals. 

Electric  Brakes.    See  Electric  Railroads,  Florence.    Brakes. 

Electric  Buoys.    See  Buoys. 

Electric  Calculating  Machines,  Description  of  the  Hollerith  machines  used  in  tab- 
ulating census  returns.      Elec.  Eng.,  Nov.  11,  i89i,pp.  521-30.    IIlus. 

Electric  Calculations.  Articles  by  T.  O'Connor  Sloan,  Ph.  D.,  giving  a  concise  re- 
view of  the  principal  electrical  terms,  formulas  and  computations.  Article  of  a 
popular  character.     Elec.  Rev,,  April  11,  i89o,  p.  404. 

Electric  Capstans.  An  article  from  La  Nature,  byM.  Max  De  Nasonty,  describing 
several  applications  of  electric  power  to  driving  capstans  and  windlasses,  for 
handling  freight,  etc.,  giving  a  good  illustration  of  the  wide  applicability  of 
electricity  to  ordinary  purposes.    Elec.  Rev.,  Nov.  22, 1889. 

Electric  Car.    Reversing  Gear,  Baldwins.    Allows  motor  to  run  at  constant  speed, 

while  car  is  stopped,  or  run  forward  or  back.    IIlus.    Elec.  Eng,,  Oct.  22,  x89o. 
Electric  Car  Heating. 
See  Car  Heating. 

Electric  Car  Truck.  Thenew  Stephenson,  Built  partly  of  wood.  Has  some  valua- 
uable  features.      IIlus.    Elec,  Eng.,  Oct.  22,  1890. 

Electric  Cars,  Hydraulic  Gear /or.    See  Hydraulic  Gear, 

Electric  Cars. 

See  Electric  Railroad.    Street  Cars, 

Electric  Circuit,  Lines  for,  the  construction  of.     By  Th.  D.  Lockwood.    A  series  of 
valuable  articles  giving  working  methods.      Elec.  Eng.,  New  Yoik,  May, 
June,  July,  etseg.,  1885. 

An  account  of  the  successful  working  oi  an  So  kilometer  circuit  contaming  arc 
and  incandescent    lamps.     By  M.   Gaulard.     Elec.  Rev.,  Oct.  18  and  Nov  8, 
1884. 
Electric  Cranes.    See  Cranes,  Railroad  Shops. 

Electric  Currents.  A  paper  by  C*  W.  Siemens,  on  certain  means  of  improving  the 
steadiness  of  dynamo-electric  currents.  Van  Nos.  Eng,  Mag.,  Vol.  XXVI.,  p. 
65. 

Alternating.    An  article  by  Prof.  Elihu  Thomson  on  the  phenomena  of  alter- 
nating currents.    Sci.Am.  Sup.,  July  9,  1887. 

Excellent  discussion  of  the  main  problems  in  the  distribution  and  care  of  alter- 
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Electric  Currents,  Altematin£t  continued. 

natins  currents  by  T.  Carpenter  Smith,  before  the  National  Electric  Lieht 
Association.    Elec,  Worlds  Feb.  28, 1891. 

WorkiniT  Cafacity  and  Self  Induction  in,      Apaperby  Gisbert  Kapp.     Elec- 
trician^  Dec,  I9>  1890,  pp.  i97^  et  seg. 

Experiments  upon  Apparatus,  to  determine  the  effect  of  heating  the  core  of  a 
transformer.  Paper  read  before  the  A.  I.  E.  E.  by  Prof.  H.  J.  Ryan.  Ta- 
bles and  diagrams-.  Elec.En£',,}M\j  2,1^,  pp.  12-1S.  Elec.  Rev.,  (N.  Y.), 
July  5,  i89o,  pp.  9-xo. 

Experiments  with.  An  illustrated  paper  by  Prof.  Elihu  Thomson,  giving  some 
interesting  exi>eriments  on  induced  currents.  Proc.  Soc.  Arts,  i89o,  pp. 
108-18. 

Novel  Phenomena  of.  Paper  read  before  the  American  institute  of  Electrical 
Engineers,  May  18,  X887,  by  EUihu  Thomson.  Treats  of  the  repulsion  of  a 
closed  circuit  by  an  alternating  current.  A  valuable  contribution  to  elec- 
trical science.    Electricuin  6*  Elec.  En^„  June,  1887. 

Some  Effects  of  Flow  in  Circuits  having  Capacity  and  Self  Induction.  A  paper 
by  Dr.  J.  A.  Fleming  read  before  the  Inst.  E.  E.  Electrician,  May  8,  i89i, 
pp.  i7-20,  etseg,',  Elec.  Rev.,  May  8,  i89i,  pp.  $85-9,  et  seg.;  Elec.  World  May 
23.  189X,  et  seg. 

Calculations  on  Electric  Shocks  from  Contact  with  Hiffh  Pressure  Conductors. 
A  paper  by  P.  Cardew,  read  before  the  Inst.  E.  E.,  giving  calculations  of  dis- 
charge of  current  under  various  conditions,  with  discussion.  Electrician. 
May  8.  1891,  pp.  ii-i7- 

Continuous  Currents  from  Alternating^  Currents.  Describes  briefly  several 
methods  of  transforming  alternating  into  continuous  currents,  and  vice  versa, 
without  mechanical  commutators.  By  E.  E.  Ries.  Elec.  World,  No.  23, 
i889. 

The  Determination  of  Currents  in  Absolute  Electro-Magnetic  Measure.  A  series 
of  articles  giving  an  account  of  some  experiments  on  quantitative  chemical 
effects  of  currents.    By  G.  F.  C.  Searle.    Electrician^  Sept.  11,  i89i,  et.  seg. 

Distribution  in  Networks  of  Conductors.  A  valuable  paper  by  Messrs.  J. 
Herzog  and  L.  Stark.  Theorems  and  diagrams.  Elec.  World,  Aug.  23.  1890, 
pp.  118-9. 

Distribution  by  Transformers.  A  valuable  paper  by  Dr.  S.  A.  Fleming,  describing 
different  systems.    Fully  illustrated.    Electrician,.  July  4.  1890,  et  seg.;  Elec. 
World,  July  26,  i89o,  et  seg. 

The  Heating  of  Aerial  Conductors.  By  J.  G.White.  Gives  details  of  experi- 
ments made  to  determine  the  effects  of  heating  and  consequent  changes 
of  resistance  of  aerial  conductors  carrying  electrical  currents.  Elec.  Eng., 
Aug.,  1886. 

Heating  of  Conductors.  Account  of  an  excellent  experimental  investigation  into 
the  laws  of  the  heating  of  conductors  by  electric  currents  under  the  conditions 
of  practice.  Results  plotted  as  curves.  By  E.  A.  Kennelly.  Elec.  World, 
Nov.  23  and  Nov.  3o,  i889. 

High  Tension  Underground  Currents .  English  Authorities  on.  A  resume  of 
the  opinions  of  many  English  authorities  in  electrical  matters  concerning 
safety  of  transmitting  currents  of  high  voltage  underground.  Elec.  Rev.,  April, 
18,  1890,  p.  411. 

Induction  of  Electric  Currents  and  Induction  Coils.  A  lecture  by  Prof.  Elihu 
Thomson,  before  the  Franklin  Inst.  Illustrated  by  experiments  many  prin- 
ciples concerning  induction,  especially  of  alternating  currents.  lUus.  Jour' 
Frank.  Inst.,  Aug.,  i89i,  pp.  81-101. 

Modem  Views  as  to  Electric  Currents.  Abstract  of  in  address  at  anniversary  of 
John  Hopkins  University,  by  Prof.  Henry  A.  Rowland.  Elec.  World,  March 
9,  1889. 
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Slectric  Currents,  continued. 

Ori^inatinsr  iH  ordinary  and  Aerial  TeUsyaph  Conductors,  Paper  by  Mr.  A.  R. 
Bennett,  read  before  the  Inst,  of  E.  E.,  July  15,  1890.  Diagrams.  Lon.  FJec. 
Rtt:,  July  25.  i89o,  pp.  105-8. 

Prices  and  Conditions /or  the  Supply  oft  at  Monaco.  Brief  article  givins  prices 
rent  of  meters,  etc.    Elec.  Rev.,  Nov.  i3,  i89i,  pp.  SSy-S. 

Relation,  to  the  Human  Body.  Alternating"  vs.  Continuous  Currents.  A  paper 
by  H.  N.  Lawrence  and  A.  Harries,  M.  D.,  read  at  the  Leeds  meeting  of 
the  British  Asso.  Adv.  Sci.,  1890.  Tables.  Lon.  Elec.  Rev.,  Sept.  13,  i89o, 
pp.  301-3. 

Relation  to  the  Nature  and  Form  0/  Conductor;  the  Self-induction.  Discussion  by 
the  Soc.  Tel.  Engrs.  and  Elect.  Engrs.    Elec.  En^.,  June,  1884. 

Rupture  of  Copper  by.  A  remarkable  rupture  of  copper  wire  used  in  construction 
of"  Bernstein  lamps."    Elec.  Rev.,  Nov.  22,  1888. 

Strett^h,  Measurement  of.  With  a  shunted  galvanometer.  By  Carl  Hering. 
Electruian  <2r*  Elec.  En^.,  Jan.  188 5. 

Traction  Increaser.  By  E.  E.  Ries.  Results  of  experimental  examination  of 
the  electric  current  as  a  means  of  increasing  the  tractive  adhesion  of  railway 
motors  and  rolling  contacts.    Sci,  Am.  Sup..  Dec.  10.  1887. 

Paper  by  Elias  E.  Ries,  reprinted  from  Elec.  World.  St.  R.  Gas.,  July,  iWo, 
pp.  106-7.    See  also  a  paper  by  C.  Sheldon,  id,  pp.  i^i. 

Brief  summary  of  the  discussions  and  experiments  on  the  alleged  effect  of  the 
electric  current  to  increase  adhesion;  also  a  description  of  the  Ries  machine. 
Eng'.  News,  Aug.  9.  i89o,  p.  117. 
See  Electric  Lig^hting'. 
Blectric  Dynamos. 

A  lecture  by  Prof.  Forbes,  at  the  Electrical  Exhibition,  developing  the  subject 
from  the  simple  and  elementary  facts  to  the  ordinary  generators  and  motors 
now  in  use.    Jour.  Frank.  Inst.,  Dec,   1884. 

An  account  of  elaborate  experiments,  with  cuts  of  apparatus  used  by  Alabaster, 
Gatehouse  &  Co.,  London,  copied  from  Lon.  Eng.,  in  September  No.  of  Me- 
chanics.  New  York. 

A  new  form  of  engine  dynamo  and  motor,  invented  by  Mr.  Henry  Joel,  and 
made  interchangeable  in  all  its  parts.  Perspective  view  and  details.  Sci.  Am. 
Sup.,  July  3,  1886. 

By  J.  Hopkinspn,  M.  A.,  D.  Sc,  F.  R.  S.,  and  E.  H.  Hopkinson,  M.  A.,  D.  Sc. 
•     From  the  Philosophical  Transactions  of  the  Royal  Society.     Theoretical  con- 
struction of  characteristic  curve,  efficiency  experiments,  etc,      Electrician   6* 
Elec.  Eng.f  Jan.  and  Feb.  numbers,  i887. 

By  G.  M.  Hopkins.  Gives  a  full  and  detailed  account  of  a  dynamo  capable  of  sup- 
supiying  a  current  to  8  sixteen  candle-power  lamps,  with  elaborate  instructions 
for  constructing  the  same.    Sci.  Am.  Sup.,  July  2,  1887. 

Alternating  Current  Machinery.  A  paper  by  Gisbert  Kapp,  Assoc.  M.  Inst.,  C 
E.,  with  discussion  and  correspondence  on  same  by  various  members.  Pp. 
io4.    Proc.  Inst,  C.  E.,  Vol.  XCVII.,  p.  i.    London,  i889. 

Alternating  Current  System.  A  brief  description  of  the  new  dynamo  and  con- 
verter of  Chas.  F.  Brush.  Illustrated.  The  dynamo  has  a  fixed  armature  and 
revolving  field.      Elec.  Eng.,  Aug.,  i889. 

And  Their  Engines.  By  Gisbert  Kapp.  Considered  theoretically  and  practic- 
ally, and  fully  illustrated.  This,  with  the  discussion,  covers  150  pp.  in  Trans. 
Inst.  C,  E.,  Vol.  LXXXIII.,  p.  i23,  and  Elec.  Eng.,  Aug.,  1886.  See  also 
Engines.  High  Speed. 

And  Motors  %  Designing  and  Calculating.  The  most  practical  method  of  design- 
ing and  proportioning  dynamos  yet  published.  Francis  R.  Crocker,  Elec. 
World,  April  28,  1888, 


122  ELECTRIC    DYNAMOS. 

Electric  Dynamos,  continued. 

And  Motors,  Law  Speeds  for  Continuous  Currents,  By  Frank  H.  Pferret.  St,  Ryi 
Gaz„  Dec.  i89o,  pp.  aag-Si. 

Ball  Unipolar.  C  W.  Raymond.  Electrician,  (N.  Y.)  Feb..  i885.  Gives  de- 
tails and  results  of  tests. 

Building,  for  Amateurs.  A  series  of  illustrated  articles  intended  to  enable  any 
mechanic,  with  the  ordinary  shop  conveniences,  to  build  a  dynamo  of  any  de- 
sired size.  From  the  English  Mechanic  in  Elec.  En£.,  (N.  Y.),  May,  iS86, 
et  seg. 

Considerations  Governing  the  Choice  of  a  Dynamo,  By  E.  P.  Roberts  before  the 
C.  E.  Club  of  Cleveland.  Analizes  and  discusses  the  subject,  your.  Assn, 
Enf.  Soc,  Sept.,  1891,   pp.  445-54. 

The  Consideratum  0/ the  Chief  Features  which  Reffulate  their  Application.  A 
valuable  and  practical  paper  by  A.  B.  Blackburn,  read  before  the  Manchester 
Assoc.  Engrs.  Elec*  Rev.,  J&n.  30, 1U91.  pp.  141-3,  et  seg.  Mech.  World,  Feb.  7. 
i89i,  pp.  52-3,  et  seg. 

Construction  and  Pole  Pieces,    By  H.  F.  Watts.    Elec.  World,  Jan.  22,  ib86. 

Coupling  and  Control  of.  Papei^  by  James  Swinburne.  Industries,  Aug.  15,  i89o, 
etseg.  Abstract  in  Electrician,  Aug.  22,  1890,  et  seg.,  Elec.  Rev,,  (N.  Y.)  SepL 
6,  1890,  et  seg. 

Design  of  Armatures.  Paper  by  A.  Isenthal.  Rules  are  given  for  the  number 
of  layers  of  armature  wire,  depth  of  winding,  number  of  coils,  and  the  dimen* 
sions  of  commutator,  spindle  and  pulley.  Elektrotechnische  Zeitschri/t,  Febv 
1890,  p.  83. 

Eickemeyer's.  A  new  departure  in  dynamo  construction,  presenting  apparently 
some  marked  advantages.  The  field  coilb  surround  the  armature,  and  a  new 
and  ingenious  method  of  winding  the  latter  is  described.  Elec,  Eni^.,  March, 
18S8;  Tel.  Jour.  6-  Elec.  Rev.,  March  23,  1888. 

Experiments  on  the  Speed  of.    Paper  by  M.  Rechniewski.  read  before  the  Inter- 
national Soc.  of  Electricians.    Diagrams  and  tables.    Elec.    World,    Sept*  13, 
i89o,  pp.  189-90. 

Exploration  0/  the  Magnetic  Fields  Surrounding  Dynamos.    Experiments  made 
at  the  Philadelphia  Electrical  Exhibition  in  18S4,  by  Carl  Hering.     Electrician' 
tSr*  Elec.  Rev.,  August,  1887.     Reprinted  in  the  Elec.  Rev.,  August  19  and  26, 
i887. 

Foundations  for.    See  Foundations  Elastic. 

Frankfort  Exhibition,  Illustrated  description  of  the  varioui  types.  By  W.  B. 
Esson.    Elec,  Rev,,  Sept.  18,  i89i,  et  seg. 

The  Lauffen- Frankfort  Transmission  of  Power.  Detailed  description  of  Alterna- 
tor at  Lauffen.    lUus.    Lon-  Engineer,  Oct.  23,  i89i,  pp.  337-S. 

Law  Speed  Multipolar  Dynamos  and  Motors  for  Continuous  Currents.      By  Trank- 
A.  Perret.    Elec.  Rev,.  (N.  Y.)  Nov.  29,  i89o,  p.  173. 

Mordey's  Alternating  Current.  Gives  an  illustrated  description  of  Mordey's 
new  alternating  current  dynamo.  It  has  fixed  armatures  and  revolving  mag- 
nets.    Tel.  four.  6*  Elec,  Rev.,  June  i,  1888;  Sci.  Am.  Sup,,  July  21,  1888. 

Notes  on  the  Depositionof  Copper  by.    By  E.  T.  Delafield,  Elec.  Eng.,  August, 

1886. 
Notes  on  the  Performance  of  Some.    Reprint  of  table  published  in  April,  1887. 

with  corrections  and  additions.   Prof.  Jackson,  Cornell  University.  Electrician 

6-  Elec.  Eng.,  June,  1887. 

Notes  on  the  Design  of  Multipolar  Dynamos,     A  practical  article  by  W.  B. 

Esson,  presenting  the  subject  in  a  concise  manner.    Electrician,  Apr.  10,  i89i, 

pp.  702-5;  Elec.  Rev.,,  Apr.  10,  1891,  pp.  456-61. 
On  the  establishment  of  a  common  basis  for  the  tests  and  efficiency  percentages. 

By  Ch.  F.  Heinrichs.    Elec.  Eng ,  N.  Y.,  Feb.  1886. 
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Electric  Dynamos,  continued. 

On  the  Theory  of  Alternating  Currents,  particularly  in  reference  to  the  alternate 
current  machines  connected  by  the  same  circuit.  Being  elaborate  experi- 
ments to  determine  the  effects  of  coupling  them  in  parallel  circuit  and  in 
series,  with  the  mathematic  discussion.  By  J.  Hopkiuson,  F.  R.  S.,  in  Lon. 
Engineer i  Dec.  5  and  12,  1884. 

Practical  Deductions  from  the  Franklin  Institute  Tests  of.  By  Carl  Hering.  The 
most  important  and  valuable  tests  ever  published.  Valuable  for  dynamo  de- 
signers. Electrician  6*  Elec.  Eng.,  Nov.,  1856:  also  Jour.  Frank.  Inst.,  Dec, 
1886. 

Predetermination  of  the  characteristics  of  dynamos.  By  Gisbert  Kapp.  Paper 
read  before  the  Society  of  Telegraph  Engineers  and  Electricians,  London, 
England.    -£/^r.  ^«/.,  Nov.  i9,  i885. 

Relation  between  the  Cross^section  0/  the  iron  in  Armature  and  Field.  Paper  read 
before  the  American  Inst,  of  Elec.  Engrs.,  May  18. 1887.  by  Dugald  C.  Jackson, 
and  discussion  of  the  same.  Gives  results  of  the  author's  experiments  on  a 
Gramme  dynamo  at  Cornell  University,  showing  the  effect  of  varying  the 
section  of  the  armature.    Electrician  6»  Elec.  Ensr. ,  June,  1887. 

Relation  of  the  Air  Gap  and  Shape  0/ Poles.  An  article  by  Prof.  H.  J.  Ryan  giv- 
ing experimental  data  read  before  Am.  Inst.  Elec  Eng.  Elec.  World,  Oct.  3, 
i89i,  illus.,  pp.  252-5;  Elec.  Eng-.,  Sept.  30,  Oct.  7,  1891. 

Regulation,  by  means  0/  a  third  brush.  Revised  abstract  from  graduating 
Thesis,  Cornell  University,  by  Edward  Caldwell.  Contains  some  interesting 
experiments  on  constant  potential  regulation  by  this  means.  Elec.  Rev.^  Jan. 
4.  i889. 

Some  New  Forms  of.  An  illustrated  article  by  F.  L.  O.  Wadsworlh.  Elec, 
World,  Sept.  i3,  i8go,  pp.  183-4. 

Some  Points  in  Dynamo  and  Motor  Design.  Paper  read  by  Mr.  W.  B.  Esson 
before  Inst,  of  Electrical  Engineers  Feb.  20.  1890.  Illustrated  by  diagrams. 
Elec.  Rev.,  Feb.  20,  i89o,  p.  243. 

A  series  of  lectures  by  Prof  .  S,  P.  Thompson  heior^  the  Society  of  Arts.  Treats 
of  the  construction  in  detail,  and  describes  special  machines  as  typical  of 
a  class.  Van  Nos.  Eng,  Mag.,  Vol.  XXVIII.,  pp.  211  and  265;  also  No.  66  of 
Van  Nos.  Sci.  Series. 

Stanley  Alternate  Current  Arc,  Account  of  very  thorough  test  of  the  perform- 
ance and  self-regulating  qualities  of  this  machine,  by  W.  B.  Tobey  and  G.  H. 
Walbridge.  Paper  before  Am .  Inst.  Elec.  Eng.  Illustrated.  Elec.  Worlds 
Nov.  8,  i89o;  Elec.  Rev.,  (N.  Y.)  Nov.  8,  1893,  pp.  134-5. 

Synthetic  Study  of.  A  series  of  articles  giving  a  full  synthetic  study  of  dynamo 
machines,  including  a  good  exposition  of  induction.  Tel.  Jour*  6*  Elec.  Rev., 
Aug.  3, 188S. 

Systems,  Constructum  and  Operation  of.  By  S.  D.  Field,  Treats  of  the  propor- 
tions, amount  of  iron  in  armatures,  brush  lead  and  other  items.  Sci.  Am.  Sup,. 
May  7,  1887. 

Testing  their  Commercial  Efficiency.  A  description  of  the  application  of  Hopkin- 
son's  method.    Illustrated.    Lon.  Engineer^  March  5,  1886. 

Tests  of,  at  the  Phil.  Elec.  Exhib,  Report  of  Committee.  Illustrated,  covering 
60  pp.,  in  Sup.  to  Jour.  Frank.  Inst.,  Nov.  1885. 

Tests  of  an  Edison-Hopkinson ,  Giving  efficiency  and  results  of  a  continuous  run 
for  14  days.    Elec.  Rev.*  Jan.  24.  i885. 

Theoretical  construction  of  characteristic  curve.  Effect  of  the  current  in  the 
armature,  etc.,  By  J.  Hopkinson,  M.  A.,  D.  Sc,  F.  R.  S.,  and  E.  Hopkinson. 
M.  A.,  D.  Sc.  From  the  Philosophical  Transactions  of  the  Royal  Society. 
Published  in  the  Elec.  Rev.,  Nov.  12  and  19,  1886. 

Theory  of.  By  Prof.  Rowland,  at  National  Conference  of  Electricians.  Elec. 
Rev,,  Nov.  1. 8, 15  and  22, 1884. 
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Slectric  Dynamos,  continued. 

Thomson  s new  Alferna tiff £-.  No  revolving  wire.  Illustrated.  EUc  En£.,  July. 
y^^  1890. 

The  Thomson- Houston,  with  detail  drawings.    Elec.  Rev,,  Nov.  15-22. 

Windinsr  of  Fields  and  Armatures ,  A  concise  and  clear  statement  of  the  meth- 
ods of  determining  the  proper  winding  for  a  dynamo  which  is  to  produce  a 
given  E.  M.  F.  and  current  at  any  given  speed,  by  Prof.  Francis  E.  Nipher. 
7our.  Assn.  Ensr.  Soc,  May,  1889,  Vol.  VIII.,  p.  271. 

See  Electric  Lighting  Station .    Electro-Magnetic  Reciprocating  Engine. 
Slectric  and  Dynamo  Machinery,  Design  and  Construction  of.     Read   before    the 
Engineers'  Club  of  St.  Louis,  Feb.  26,  1887,  by  Dr.  Wellington   Adams.     Ap- 
plies the  formula  of  Kapp  to  the  design  of  an  efficient  dynamo.    Electrician  &' 
Elec.  Eng.,  Dec,  1887. 

Slectric  Drill.  Edison  Electric  Percussion  Drill.  Explanation  of  the  various  meth- 
ods of  operating.    Illus.    Iron  Age,  June  11,  1891,  pp.  irio-13. 

Slectric  Energy.  Distributed  by  Constant  Current.  Abstract  of  paper  read  before 
the  Electrotechnical  Society  of  Berlin,  by  Alexander  Bernstein,  describing 
what  is  likely  to  become  one  of  the  leading  systems  of  electrical  distribution 
and  regulation.    Elec.  World,  Jan.  25,  i89o. 

Slectric  Elevator.  The  Otis  Electric  Elroator.  Illustrated  description  of  the  var- 
ious appliances  used  with  the  Otis  elevator.     Elec.   World,  July  4,  i89i,  p.  7. 

Electric  Furnaces.    By  E.  J.  Houston.      Describes  some  of  the  early  electric  fur 

naces.     Tel.  Jour,  &-'  Elec.  Rev.,  April 6,  1888. 
Electric  Galvanometer. 

A  New.    J.  Rosenthal,  Elec.  Rev.,  Dec.  27, 1884,  from  Wiedemann's  Annalen.    A 
simple  and  sensitive  instrument. 
Electric  Generators,  Danger  from,    A.  D'Arsonville.  Elec,  Rev.,  London,   Feb.  14, 
i885,  recommends  the  use  of  storage  battery  of  proper  E.  M.  F.  to  abolish  the 
extra  currents. 
Injluence  Machines,    By  James  Wimshurst  before  the  London  Royal  Institution, 
giving  a  full  account  of  recent  forms  of  generators  of  static  electricity.      Illus. 
Tel,  your.  6-  Elec.  Rev.,  May  26,  1888. 
Naz'el.     New  method  of  generating  electricity  from  heat,  direct,  by  utilizing  ex- 
pansion and  contraction.    Edison's  patent.      Illus.    Elec.  Eng.,  Sept.  3.  18S0. 

System  used  at  the  Erie  Colliery,  near  Scranton,  Pa.     Illustrated.      Am.  Mfr.^ 
June  20,  i89o,  p.  is* 
Electric  Haulage  in  the  Anthracite  Mines,       By  A.  W.  Sheafer,  from  Proc.  Eng. 
Club  of  Philadelphia.    Read  June  2,  1888.     Gives  comparative  costs  by  mule, 
steam  and  electricity.    Elec.  Rev.,  Nov.  30,  1888. 

Electric  Hoist,  Mining.  Paper  by  F.  G.  Bulkley  describing  the  construction  and  use 
of  an  electric  hoist  at  Aspen,  Col.  The  power  is  obtained  from  a  Pelton 
hurdy-gurdy  water-wheel.  Illustrated,  pp.  9.  The  Technic,  Univ.  of  Mich.. 
No.  2,  new  series,  p.  24,  i889. 

Electric  Horse  Power.  Electrical  Horse  Power  Characteristics.  A  paper  by  W.  F. 
D.  Crane,  giving  a  graphical  diagram  showing  at  a  glance  the  electrical  horse 
power  corresponding  to  any  given  number  of  volts  and  amperes.  Elec.  World, 
July  i3,  i889. 

Electric  IntXtLW^xionB,  Regulations  for  the  Safety  of  Issued  by  the  Electrotechni- 
cal Association  of  Vienna.  Contains  many  good  suggestions  for  those  making 
out  specifications  for  electric  installations.  Elec.  Rev.,  Jan.  12, 1889. 
Safety  and  Devices  in.  Paper  before  the  National  Electric  Light  Assoc,  gi\ing 
thorough  and  intelligent  discussion  of  the  subject,  with  some  valuable  sugges- 
tions, by  Prof.  Elihu  Thomson.    Elec.   Worlds  Feb.  22,  i8go. 

Slectric  Lamps.  Commercial  efficiency  of  the  different  systems  used  in  America, 
all  things  considered.  From  Frank.  Inst.  Tests.  By  Carl  Hering  m  ^/^r. 
Eng.,  (N.  Yj,  Jan.,  1886. 
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£lectric  Lamp  Arc. 

Nine  Years  with  the.  Paper  before  the  Nat.  Elec.  Light  Assoc,  by  M.  D.  Law, 
of  Philadelphia.  Gives  results  of  experiments  as  to  care,  adjustment,  etc. 
Elec,  XVorldy  Feb.  23,  i&jo. 

Electric  Lamps,  Incandescent. 

An  account  by  Count  Du  Moncel  of  the  Edison  system  as  displayed  at  the  Paris 
Exhibiton.     Van  Nos.   En£,  Mag,,  Vol.  XXV.,  p.  439. 

Abstract  of  a  paper  by  Thos.  G.  Grier,  read  before  the  Chicage  Electric  Club, 
discussion,  life,  cost,  and  efficiency,  in  connection  with  a  recent  test  of  an  in- 
candescent lamp.  Elec.  Rev. tM&y^,  1891,  pp.  5801.  Elec.  Eng.,  April  22, 
i89i,  pp.  477-S.    Full  paper  in  Elec.  World,  Apr.  25,  i89i,  pp.  3ii-i2. 

JEfficiency  of.  By  W.  E.  Ayrton  and  J.  Perry.  Before  the  Physical  Society  of 
London.  Treats  of  the  efficiency  of  incandescent  lamps  with  direct  and  alter- 
nating currents.  The  mean  of  75  experiments  gave  same  results  for  both. 
Teh  Jour.  6*  Elec.  Rev.,  June  i,  1888. 

EjgHciency  and  Duration  of.  Report  of  the  Special  Committee  on,  appointed  by 
the  President  of  the  Franklin  Institute.  The  report  tills  127  pages,  and  forms  a 
supplement  to  the  Jour.  Frank.  Inst,  for  Sept  ,  1885. 

Fittings  o/the  Weston  System.  Illustrated  by  16  engravings.  Lon.  Engineer ^ 
Aug.  21,  188s. 

Highest  Economy  in  the  Use  of,  A  clear  and  concise  statement  of  the  requisite 
conditions  for  greatest  economy.  By  H.  Ward  Leonard.  Elec.  Rev.,  Apr.  24, 
1891,  pp.  527-9.  Elec.  Eng.,  Apr.  i5, 1891,  pp.  448-^.  Elec.  World,  Apr.  18.  i89i, 
pp.  288-9. 

Maximum  Efficiency  of  ,  A  paper  read  before  the  Am.  Inst,  of  Elec.  Engrs., 
April  10,  1888,  by  John  W.  Howell.  A  valuable  contribution  to  electric  light- 
ing literature.  Illustrates  how  to  determine  at  what  candle-power  it  is  most 
economical  to  operate  any  given  lamp,  and  determines  for  a  particular  Edison 
lamp  that  it  is  working  at  its  maximum  efficiency  when  the  cost  of  the  lamp  is 
15  per  cent,  of  the  total  cost  of  operation.     Elec.  World,  April  i4,  18S8. 

Method  of  Testing.  Data  and  plots  of  various  incandescent  lamps  showing  ef- 
fect upon  nominal  efficiency  of  different  methods  of  measuring  candle-power. 
By  W.  L.  Puffer.  Elec.  Eng.%  January  and  February,  i89o.  Tech,  Quart.,  Vol. 
Hi,  i89o.  No.  I. 

Report  by  Messrs.  Morton,  Mayer  and  Thomas  on  the  measurement  of  an  in- 
candescent paper-carbon  horseshoe  lamp  constructed  by  T.  A.  Edison.  Van 
Nos.  Eng,  Mag,,  Vol.  XXIII.,  p.  i. 

Report  on,  at  the  Paris  Exposition,  By  the  Experimental  Committee.  Gives 
methods  employed  and  conclusions  arrived  at.  Van  Nos.  Eng,  Mag,,  Vol. 
XXVII.,  p.  372. 

Their  Use  and  Manufacture.  By  Gen.  C  E.  Webber,  R.  E.,  C.  B.  A  very  com- 
plete paper,  describing  in  detail  the  methods  of  manufacture.  Jour,  Soc.  Arts, 
London*  Dec.  10, 1886. 

Electrical  Lamp,  Safety /(t?r  Mines,  designed  by  F.  Wilson  Swan.  Weighs,  with  its 
portable  battery,  about  six  pounds.  Engineering  Era  (Cleveland,  O.),  Oct. 
22,  1885. 

Electric  Launches.    Eng.  News,  Aug.  23, 1890,  p.  174. 

Review  of  what  has  been  done,  with  estimates  of  operation  and  tirst  cost.  By 
Fred  Reckenzaun.  ^/^-^r.  iE'/ri>'.,  August  13,  i89o:  Eng.  News,  August  23,  1890, 
p.  174. 

Electric  Light. 

A  descripdon  of  the  means  now  used  for  that  purpose.  By  N.  S.  Possons.  Cleve- 
land.   Jour,  Assn,  Eng,  Soc,  Vol.  V.  p.  463. 

Compared  with  other  Sources  of  Light.    See  Light, 

Cost  of  Arc  Lights,    A  brief  article  containing  much  valuable  information  con- 


126  ELECTRIC  LIGHT-ELECTRIC  LIGHTING. 

* 

Electric  Light,  continued. 

cernins  the  actual  cost  of  arc  lights  in  many  American  cities.  The  results  are 
takeit  from  report  of  investigation  bj  Engineer  Commissioner  Raymond  of 
Washington,  D.  C.    Sci.  Am.  Sup.,  Dec.  14.  1889,  p.  zi,629. 

Dangtr from  Fire.  Some  curious  experiments  recently  made  in  the  laboratory 
of  the  Paris  Soc.  of  Electricians  as  to  the  danger  of  fire  from  electric  lighting. 
EUc.  Rev.,  Nov.  23. 1S88. 

Distribution.  A  bhort  description  of  the  method  employed  by  the  Edison 
Electric  Illuminating  Company  of  Boston.    San.  En£.,  Jan.  8,  1887. 

Economical  Generation  of  Steam  for.  Paper  before  the  National  Electric  Light 
Association  by  George  H.  Babcock.    Elec.  World,  Feb.  33.  i89o. 

The  Electric  Arc  and  its  Use  in  Lighting^.  A  paper  by  Elihu  Thomson,  read 
before  the  National  Elec.  Light  Assoc,  describing  the  action  of  the  current 
on  the  carbons,  and  explaining  many  points  in  the  practical  working  of  an  arc 
lamp.    Elec.  Rev.,  March  ao,  i89i,  pp.  367-70,  et  seg. 

Experiments  with  Alternate  Currents  of  Very  High  Frequency,  and  Their  Appli- 
cation to  Methods  of  Artificial  IllumtTtation.  A  lecture  by  Nikola  Tesla  before 
the  Am.  Inst.  E.  E.,  in  which  many  interesting  and  valuable  experiments  are 
given.    Fully  illustrated.    Elec.  World,  July  ci,  1891,  pp.  19-27. 

In  Works  and  Factories.  By  Prof.  J.  A  Fleming  before  Iron  and  Steel  Institute. 
Gives  a  great  deal  of  valuable  information  relating  to  choice  of  cost,  durability 
and  efficiency  of  apparatus  required.  Lon.  ^«i^.„  Sept.  33,  et  seg.,  i&'iT.  Am. 
Eng.,  Oct.  12,  1887. 

Life  and  Ejjiciettcy  of  Arc  Light  Carbons .  An  elaborate  paper  by  L.  B.Marks. 
M.  E.,  read  before  the  Am.  Inst,  of  Elec.  Eng„  Boston,  May  21,  i89o.  Twenty- 
nine  tables  and  numerous  illustrations.  Elec.  E*ig..  May  28,  1890,  pp.  40i>8. 
Electrician,  June  i3and  20,  i89o. 

New  Cruisers.  Paper  read  before  the  National  Electric  Light  Association. 
Boston,  Aug.  10. 1887,  by  Lieut.  J.  B.  Murdock,  presenting  in  a  general  w^y 
the  views  of  the  Bureau  of  Ordnance  of  the  Navy  Department  on  the  peculiar 
conditions  to  be  met  in  the  h'ghting  of  ships  by  electricity,  and  the  best  meth- 
ods of  meeting  them.  Electrician  'h'  Elec.  Eng.,  Sept.,  i587:  R.  R.  Eng.  Jour., 
Oct.  i887. 

Problems  in  the  Physics  of  an  Electric  Lamp.  A  very  interesting  lecture  delivered 
before  the  Royal  Inst,  by  Dr.  J.  A.  Bleming.  Fully  illustrated.  Reprinted  in 
Sci,  Am.  Sup,,  Aug.  23,  i8qo,  No.  764,  pp.  12204-6. 

Electric  Light  and  Gas. 

Comparative  Cost  of.    Reprint  from  Gas  and  Water  Rev*  in  Elec.  Rev.,  Sept.  13, 
i889. 
Electric  Light  Association.     Full  report  of  the  convention  at  Cape  May,  Aug. 
19-21.  1890;  Elec.  World,  Aug.  3o,  i89o,  pp.  i33-54;  Elec,  Eng,,  Aug.  27.  i89o,  pp. 
2o7-42.    F.lec,  Rev.  (N.  Y.),  Aug.  30,  1890,  pp.  1-3,  6-14. 

The  National  Convention  at  Chicago.  A  full  account  of  the  proceedings,  includ- 
ing an  interesting  discussion  on  underground  wires,  ownership  by  munici- 
palities of  electric  light  plants,  use  of  fuel  oil.  etc.  Elec.  Worlds  March  2. 
1889. 

Meeting  of  the  National  Electric  Light  Association  at  Philadelphia,  February, 
1887.  Full  report.  Papers  on  "Standard  Wire  Gauge,"  "High  Insulation"  of 
lines.  "The  U.  S.  Patent  System,"  'Belting,"  "Electric  Motors."  "Steam 
Plant,"  "Incandescent  Lights  on  High  Tension  Circuits,"  "Secondary  Gener- 
ators," "Alternating  Current  Distribution,"  etc.,  with  discussions.  Elec, 
World,  Feb.  26,  1887;  also  in  Electrician  <5»  Elec.  Eng.*  March,  i887. 

Electric  Light-houses.     See  Light-houses . 

Electric  Lighting.    A  very  elementary  article  by  David  Solomons.     LippincotVs 
Mag',  Oct.  i8qo,  No.  274,  pp,  :2b'-36. 
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Slectric  Lighting^,  continued. 

Abstracted  from  a  work  of  W.  E.  Sawyer.  Treats  of  the  division  and  regulation 
ot  the  current.     Van  Nos,  Ensr*  Ma£.,  Vol.  XXIV.,  p.  220. 

See  Incandiscent  Ijimps. 

Applied  Upon  the  Suez  Canal.  By  R.  Percy  Sellon  before  the  Mechanical  Science 
Section  of  the  British  Association  for  the  Advancement  of  Science.  Describes 
the  use  of  the  electric  light  on  the  Suez  canal,  and  gives  text  of  the  regulation 
issued  by  the  canal  company.    Tel.  y<mr.  &•  Elec,  Rtv.^  Sept.  i4,  1888. 

The  Brush  System.  By  Chas.  F.  Brush.  Explains  the  principal  features  of  the 
system.     Van  Nos.  Eng.  Ma£.,  Vol.  XXI.,  p.  39$. 

By  incandescence.  The  Economy  of.  By  John  W.  Howell.  Treats  of  the  econo- 
my of  the  generatoi;  conductors  and  lamps.  Van  Nos,En£.  Ma£.,  Vol. 
XXVI..  page  51. 

Candle-Power  of.  By  P.  Higgs.  A  paper  before  the  Inst,  of  C.  E.,  with  full  dis- 
cussion.    Van  Nos.  En£.  Ma^r,,    Vol.  XXVII.,  p.  33  to  io5. 

Sar  Cars.    See  Car  Lig^htinsr. 

Cost  0/  Arc  Lighting'.  A  paper  read  by  C.  M.  Keller  before  the  Western  Gas 
Association,  giving  the  running  expenses  of  a  number  of  cases  for  Thompson 
Houston  and  American  arc  lights.    Progressive  Age,  June,  188S. 

Domestic.  ByW.  H.  Preece.  Gives  details  of  an  isolated  plant  of  incandescent 
lights,  operated  by  storage  battery.    Elec.  Rev.,  Oct.  25,  i884. 

Economy  in  Incandescent.  Van  Nos.  Eng.  Mag.;  Elec.  Rev.,  London.  By  W. 
D.  Weaver. 

Fire  Insurance  Rules.  Paper  by  Mr.  Wilson  Hartnell,  read  before  the  Brit. 
Asso.  Adv.  Sci  ,  giving  experiments  on  the  heating  effect  of  the  current. 
Mech.  Worlds  Sept.  27.  18901  p.  128,  et  seq 

Fran/ort-onthe-Main,  Germany.  A  commission  of  experts  reported  upon  (i) 
the  comparative  merits  of  direct  and  alternate  current  supply;  (2)  safety  and 
economy:  (3)  the  best  system  to  be  adopted.  The  report  is  published  in  Eleck- 
trotechnische  2^txhri/ttVo\,  V.,  i89o,  p.  109.  Abstract  in  Proc.  Inst.  C.  E., 
Vol.  C,  i89o,  pp.  490-2.     Eng.  &*  Build,  Rec,  July  19,  i89o,  p.  io9. 

I/oosac  Tunnel.  Brief  description  of  system.  By  John  A.  Grier,  Mechanics, 
June,  i89i,  pp.  i4i-2. 

How  to  make  Arc  Ltght  Circuits  Safe.  Paper  before  National  Electric  Light 
Convention  by  J.  E.  Lockwood,  of  Detroit.    Elec.   World,  Feb.  22,  i89). 

In  America.    By  Prof .  Geo.  Forbes,  before  the  Mechanical  Science  Section  o 
Brit.  Assoc.  Adv.  Sci.    Compares  the  present  state  of  the  central  system  of 
lighting  with  its  condition  four  years  ago.     Also  compares  the  state  of  the  «v.s- 
tem  in  the  United  States  with  that  of  England.     Tel.  7our.  &*  Elec.  Rev.,  Sept. 
i4.  1888. 

In  America.     W.  H.  Preece  in  Elec.  Rev.t  Dec.  6,  i884. 
Electrical  Measurement.     See  Ampere,  etc. 

In  Berlin.  An  illustrated  paper  by  F.  Uppenborn,  describes  the  26-ton  dynamos. 
Elecktrotecknische  Zeitschri/t,  Vol.  V.,  iJi9o,  p.  53.  See  also  an  article  by  F. 
Kovarik:  double  plate,  showing  details.  Wochenschri/t  des  osteu.  Ing.  u.  A-  V. 
July  18, 1890,  p.  259.     Sci.  Am.,  June  28,  i89o,  p.  407. 

Incandescent  and  arc  lamps  on  the  same  circuit.  By  Hermann  Lemp.  Electric- 
trician  6f  Elec.  Eng.,  Nov.,  1886. 

Incandescent  Lamps  on  Arc  Circuit.  Diehl's  induction  system.  An  interesting 
description  of  a  very  ingenious  device.  Illustrated.  Elec,  World*  February 
12.  1887. 

Independent  Engines.  A  paper  before  the  Nat.  Elec  Light  Assoc,  by  William 
L.  Church,  discussing  the  advantages  of  independent  engines  over  the  system 
of  concentrated  power  for  incandescent  lighting.  Tel.  your.  &»  Elec.  Rev., 
April  x3,  1888. 
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Electric  Measurement,  continued. 

In  London..  Details  of  plant  described  and  illustrated,  Lon.  En^rinter,  Sept.  s, 
12.  i89o. 

Mana£'einent  of  Lxtr£e  Arc  Lisrhttnt^ System.  Paper  by  J.  I.  Ayer  describing 
operation  of  Municipal  L.  &  P.  Co.'s  S3rstem,  St.  Louis,  in  detail.  Elec.  Worlds 
Sept.  19, 1891,  pp.  317-19. 

In  Mills.  Abstracted  from  Report  of  C.  J.  H.  Woodbury,  Inspector  of  Boston 
Mfrs.  Mutual  Fire  Ins.  Co.  Deals  with  expense.  Experience  with  light  in 
mills  and  the  safeguards  adopted.  Van.  Nos.  En£.  Ma£-..,  VoL  XXVIII., 
p.  228. 

By  Municipal  Authorities,  A  paper  by  Henry  Robinson,  M.  I.  C.  E.,gi\ing 
calculations  on  the  relative  cost  of  gas  and  electricity.  Reprinted  in  Eng-. 
News^  Sept.  12, 1891,  pp.  23i-2. 

Notes  on  Central  Station  Electric  Li^htingr,  Paper  by  C.  H.  Yeaman,  read  be- 
fore the  Liverpool  Eng.  Sod  discussing  the  different  systems.  Elec.  Rev., 
Nov.  21,  1890,  pp.  619-23. 

Progress  in  London.  A  paper  by  F.  Bailey,  read  before  the  Society  of  Arts, 
giving  a  brief  description  of  the  various  plants.  Jour.  Soc,  Arts,  Dec.  12,  1890, 
pp.  51-63,  Electrician^  Dec.  19, 1890.PP.  2o6-i2<  Elec.  Rev.t  Dec.  i9,  i89o,  pp. 
747-52. 

Power  expended  in.    Lon.  Elec,  Rev.,  March  7, 1S85.    By  Gisbert  Kapp. 

Railway  Service.  A  valuable  paper  read  by  Mr.  M.  B.  Leonard,  before  the 
Niagara  Falls  meeting  of  Ry.  Tel.  Superintendents,  Elec.  World,  July  12 » 
i89o,  pp.  28-3o.  Ry.  Rev.,  July  12,  i89o,  pp.  4oo-i.  Extracts  in  R.  R.  Gaz.,  July 
II,  i89o,  p.  487  and  Eng.  News^  July  12,  i89o,  p.  3q. 

Railroad  Service.  A  paper  by  W.  H.  Marklaud,  read  before  the  National  Elec. 
Light  Ass'n,  describing  its  use  in  R.  R.  stations,  yards,  etc.,  and  noting  some 
essential  features  in  such  work.    R.  R.  Gaz.  Feb.  27,  i89i,  pp.  142-3. 

Report  of  Committee  on  Safe  Wiring  of  Nat,  El.  Lt.  Ass.  Rules  for  central 
stations,  conductors,  electric  railways,  etc.  Elec.  World,  September  19,  1891. 
pp.  214-15. 

Rules  for  Electric  Light  Installations.  By  Phoenix  Fire  Office.  Elec.  Rev., 
London,  March  14,  ibSS. 

From  a  Sanitary  Point  of  View.    By  J.  A.  Fahie.    Elec.  Rev.,  Oct.  25,  i884. 

Silver  town.  Gives  description  of  the  electric  plant  at  the  works  of  the  India 
Rubber  Company,  at  Silvertown,  Eng.    Lon.  Eng.,  June  11  and  18, 1886. 

Steamships.  A  valuable  illustrated  paper,  with  discussion,  in  Proc,  Inst.  C.  E. 
Vol.  LXXIX.,  pp.  1-95. 

Some  Points  i/i.  A  lecture  before  the  Institutton  of  Civil  Engineers,  by  Dr. 
John  Hopkinson.  treating  on  some  points  relating  to  the  conversion  of  mech- 
anical energy  into  electrical  energy.  Van  Nos.  Eng.  Mag.,  Vol.  XXIX.,  p,  394. 
Also  Van  Nos.  Sci.  Series,  No.  7i. 

Test  0/ Plant,  Edison,  Paper  by  John  W.  Hill,  read  before  Am.  S.  C.  E.  A 
very  full  account  of  test  of  an  Edison  isolated  incandescent  electric  light  plant 
at  the  Union  Central  Passenger  Depot  at  Cincinnati  consisting  of  nominal 
capacity  of  800  16  candle-power  lamps.  Elec.  Revt,  Dec.  21  and  28,  1888; 
Trans.  A,  S.CE,,  June,  1888. 

Tower  System.  Describes  the  system  in  practice  at  Detroit.  Gives  detailed 
drawing  of  the  150-foot  towers,  with  dimensions.  Eng.  6*  Build.  Rec,  Dec  24, 
1887. 

Universal  System  of  Accounts  for  Central  Station.  Paper  before  the  National 
Electric  Light  Association  by  Mr.  T.  Carpenter  Smith.  Elec.  World,  Feb. 
22,  i89o. 

Validity  of  the  Incandescent  Patent.     Gives  text  of  the  decision  of  the  High 
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Electrical  Measurement,  continued. 

Court  of  Justice,  England,  in  the  matter  of  the  Edison  &  Swan  United  Elec- 
tric Light  Co.  vs.  Holland  and  others.    Ensr*  6^  Build*  JRec,  Aug.  4,  i88t. 

Of  Warships,  A  paper  by  Lieut.  H.  Hutchins,  U.  S.  N.  Enumerates  special 
requirements,  and  describes  \'arious  forms  of  projectors.  Illustrated.  En£: 
Nems^  Dec.  5.  i89i,  etseg' 

Westinirhouse  System  by  Alternating  Currents  and  Converters.  By  F.  L.  Pope. 
An  excellent  description  of  the  system  and  apparatus.  Fully  illustrated.  Un- 
doubtedly one  of  the  best  systems  in  use  for  central  station  lighting.  Elec- 
trician 6*  Elec.  Eng^.t  Sept.  1887. 

See  Lightinsr. 
Electric  Lighting  Stations. 

Breakdowns,    By  R.  F.  Jones,  before  the  old  Students'  Association,   Finsbury 

Technical  School.     Gives  a  classifications  of  breakdowns  in  electric  plants; 

then  gives  actual  cases,  with  their  symptoms,  causes  and  cures.     Tel.  Jour,  &* 

Elec.  Rev,,  June  32,  1888. 

Development  0/ Generating  Stations  for  Incandescent  Light  and  Power.  Paper 
before  the  Nat.  Elec.  Light  Assoc,  by  C.  J.  Field,  giving  a  lull  description  of 
the  new  Edison  station  at  Brooklyn,  with  consideration  of  cost,  earning  capac- 
city,  operating  expenses  and  economy.  Illustrated.  EUc.  World,  Feb.  22* 
1890. 

Distribution  of  steam  from.  Paper  before  the  National  Electric  Light  Convention 
by  F.  H.  Prentiss,  showing  how  the  distribution  of  exhaust  steam  for  heating 
may  add  another  source  of  revenue  to  the  business  of  electric  compamies. 
E/ec.  World,  Feb.  aS.  i89i.     Am.  Eng.,  Feb.  28,  1891,  pp,  SS-j. 

Installation,  "Kaiser  Gallerie,"  Berlin.  Gives  description  of  the  plant  at  the 
King's  Gallery,  Berlin,  with  two-paged  plate  showing  plan  and  section  of  en- 
gine room.    Lon.  Engineer^  Sept.  21. 1888. 

Installation  0/  Plants.  A  series  of  articles  by  J.  M.  Ordway,  Superintendent  of 
Bridgeport  Electric  Light  Co.  Discusses  the  economieal  features  of  the  prob- 
lem.   Elec.  Engr.,  ;N.  Y.),  May,  1886. 

Installation  0/  Plants.  By  J.  W.  Beane.  Abstract  of  paper  before  the  Elec. 
Club.    Elec.  World,  Jan.  15, 1887. 

Keswick,  Eng.  Paper  by  Messrs.  W.  P.  Faucus  and  E.  W.  Cowan  read  before 
the  Inst.  C.  E.  A  5<>-H.  P.  turbine  furnishes  the  power.  Full  description  with 
tables  of  tests  and  inset  plate.  Eng.  News,  Sept.  13,  j89o,  pp.  227-9.  Proc.  Inst, 
C.  E„  Vol.  CII.,  i89o.    Paper  No.  2459.  pp.  154-64. 

Lxirgest  in  the  World,  A  full  description  with  illustrations  of  the  central  station 
of  the  Municipal  Elec.  L.  &  P.  Co..  of  St.  Louis,  together  with  details  of  the 
organization  and  method  of  conducting  the  business.  Contains  many  features 
of  interest.    Elec*  W^or/^,  Jan.  3,  i89i. 

London.  A  paper  by  Mr.  Frank  M.  GiUey,  describing  the  various  stations. 
Proc,  Soc,  Arts,  i89o,  pp.  118-28. 

Alatick,  Mass.  Some  novel  features  are  described  and  illustrated.  Elec.  Eng., 
Aug.  6, 1890.  pp.  1^8. 

New  Station  of  the  Edison  Electric  Light  Company  at  Philadelphia.  Illustrated 
description.    Power, Mb.j,  1887. 

New  uptown  stations  of  the  Edison  Illuminating  Company,  New  York.  lUus. 
Gives  details  of  building  and  arrangement  of  steam  and  electrical  apparatus 
Elec.  World,  Jan.  19,  i88f. 

Electric  Lighting  Arrester.     The  Wood.     Double  Break.    Illus.     Elec.  Eng  ,  Nov. 
5,  1890. 

Electric  Locomotive. 

Field,  Gives  a  description  of  the  above  locomotive  recently  tested  on  the  New 
York  Elevated  Railroad.    P.  R.  Gaz.,  Nov.  11,  i887. 
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Electric  Measurement. 

Combination  Volimettr  and  Amnuttr,  An  illustrated  paper  by  Mr.  Anthony  C» 
White, />r^.  Soc.  Arts,  i89o,  pp.  60-76. 

For  Commercial  Purposes.  By  J ,  N.  Schoolbred.  Treats  of  the  supply  of  elec- 
tricity, and  describes  numerous  machines  for  measuring  the  quantity.  Van. 
Nos,  Ettff.  Magr,,  Vol.  XXIX,,  p.  3i9;  also  Van  Nos.  Sci.  Series,7i, 

Resistance  0/ Electric  Arc.  W.  Peukart.  Elec.  Rev.,  London,  March  14,  i885. 
from  Zeitschrift  fur  Electrotechnik. 

Of  Supply.  By  W.  Lowrie  before  the  Bath  meeting  of  the  Brit.  Assoc.  De- 
scribes the  system  of  measurement  of  house-to-house  supply  of  electricity  in 
use  in  Eastbourne,  Eng,    Tel.  Jour.  &>  EUc,  Ret>.,  Sept.  21, 1888. 

Electrical  Measuring  Instruments. 
See  also  Electric  Balance. 

Electric  Meters. 

A  brief  review  of  the  requiiements  to  be  met  by  an  efcctricity  meter,  with  an  ac- 
count of  the  principal  advances  made  in  this  direction,  and  elementary  de- 
scriptions of  meters  in  use.     Elec.  World,  Nov.  aa,  i89bt 

For  Central  Stations.  A  paper  read  before  the  Society  of  Arts.  Jan.  23,  1S89.  by 
Prof.  George  Forbes,  F.  R.  S.  Gives  description  of  the  different  forms  of  me- 
ters now  in  use,  with  full  discussion  of  the  subject,  your,  Soc.  Arts,  Jan.  25„ 
iSS9. 

Chemical  Meter,  The  Edison,  six  yesiTS^TdiCixcaX  experience  with.  Paper  read 
before  the  Am.  Inst.  E.  E.,  New  York,  Dec.  18, 1888,  by  W.  J.  Jenks:  with 
illustrations  and  discussion.  A  very  complete  and  valuabBe  paper.  Gives  full 
account  of  development  of  the  Edison  meter,  its  degree  of  {accuracy,  cost  of 
operation,  etc.    Elec.  World,  Jan.  5, 18S9:  Elec,  Etig^.,  Jan-.,  1889. 

Current  meter,  the  invention  of  Prof.  George  Forbes,  descril>ed  by  him  before 
the  Am.  Inst.  E.  E.,  Oct.  xi,  i887.  Illustrated.  With  interesting  discussion. 
The  meter  is  very  simple,  and  works  on  the  principle  of  a  smoke  jack  by  a  cur- 
rent of  heated  air  rising  from  a  coil.    Elecriciati  &•  Elec.  En£.,  Nov.,  1887. 

Current  Meter  for  Direct  and  Alternating  Currents,  A  paper  by  Prof.  Wm.  E. 
Geyer,  read  before  the  Am.  Inst.  E.  E.,  Nov.  13,  ^iSSS.  Elec.  Rev..  l>ec. 
21, 1888.    Discussion  of  the  above  paper,  Elec.  Rev.,  Dec.  al>  18S8. 

Edison.  By  Francis  Jehl.  Gives  complete  exposition  of  the  principle  upo» 
which  the  Edison  electric  light  meter  is  operated.  Van  Nov.  Eng.  \Ma£.,  Voi. 
XXVII..  p.  i97. 

Forbes.  Description  of  various  forms  and  analysis  of  patent  claims.  By  Prof. 
Edwin  J.  Houston.  Also  paper  by  Prof.  George  Forbes,,  descnbing  his  elec- 
trical current  meter,  read  before  the  Franklin  Institute,  Oct.  i9,  i887.  your. 
Frank.  Inst.,  Dec,  1887.  Vol.  CXXIV.,  No.  744. 

Lippmann.  Elec.  Rev.,  London,  Feb.  21,  1885.  An  ingenious  and  simple  record- 
ing meter. 

Mcylau-Rechniewski,  Illlustrated  description.  Elec.  Rev.,  Feb.  i3,  i89i»  pp. 
197-201. 

Thomsons.  An  electric  current  meter  for  continuous  or  alternating  currents, 
invented  by  Prof.  Elihu  Thomson.  The  vaporization  of  a  volatile  liquid  by  the 
heat  of  the  current  is  employed  to  effect  a  reciprocating  motion,  which  is 
registered  by  a  train.    Elec.  World,  April  2S,  1888. 

Thomson  Self  Recording  Watt  Meter.  Description  of  instrument  and  test  of  ac- 
curacy.   lUus.    Elec.  Eng.,  No.  5,  1890. 

Sir  William  Thomson* s  new  Electricity  Meter.  Adjustable  to  various  capacities. 
Description  and  lUus.  Paper  read  at  the  Leeds  meetingof  the  Brit.  Assoc. 
Adv.  Sci.    Lon.  Elec.  Rev.,  Oct.  10,  iSgo,  pp.  423-4. 

See  Electric   Wave  Measurer, 
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Blectric  Mining^  Machinery. 

Coal  Mining  Machine,  The  Jeffrey.  Illustrated  description .  E,  6f  M.your., 
July  6,  1889. 

Edison  Electric  Mining  Pump.  Table  of  results  of  tests,  showing  efficiencies  at 
various  speeds.    Elec.  En^.,  July  22,  i89i,  p.  87. 

With  Special  Reference  to  the  Application  of  Electricity  to  Coal-Cutting;  Pump- 
inir^  and  Rock-Drilling'.  By  L.  B.  Atkinson,  and  C.  W.  Atkinson.  Shows 
how  the  special  conditions  have  been  met,  and  describes  some  of  the  mach- 
inery. Two  large  folding  plates.  Proc.  Inst.  C  E.,  Vol.  CIV,  j89i,  pp.  83-113. 
Discussion,  pp.  xi4-84. 

Sec  Electric  Railroads  in  Mines,    Electric  Power  Transmission. 

Blectric  Motor  Power.    See  Street  Railways,  Motive  Power /or. 

Electric  Motors. 

A  paper  by  Henry  Morton  on  the  theory  and  construction  of  the  leading  forms 
of  electro-motors  and  their  influence  in  the  production  of  electric  light.    lUus. 
.    Van  JVos.  Eng:  Mag:,  Vol.  XXII.,  p.  397-441. 

A  series  of  illustrated  articles  describing  the  various  motors  on  the  market. 
Eng.  6*  Build,  Rec,  Oct.  4,  i89o,  p.  a83,  et  seq. 

Applied  to  the  Propulsion  of  Street  Cars.  Paper  by  Nathan  S.  Possons,  member 
of  Civil  Engineers' Club  of  Cleveland.  Read  October  8,  i889.  Discussion  by 
members,  Jour.  Assn. Eng.  Soc,  Nov.  1S89,  Vol.  VIII.,  pp.  563-569. 

Alternating  Current. 

Paper  read  before  the  American  Institute  of  Electrical  Engineers,  May  16, 
1888.  By  Nikola  Te.sla.  A  new  principle  in  electric  motors,  apparently  the 
most  practical  scheme  yet  proposed  for  alternating  current  work;  also  some 
remarks  on  transformers.  Elec.  World,  June  2,  1888:  Elec.  Eng.,  June,  18S8; 
Tel.  Jour,  &*  Elec.  Rev.,  June  15  and  22, 1888. 

A  paper  by  Dr.  Louis  Duncan,  giving  a  brief  discussion  of  two  types  of  mo- 
tors.   Elec.  Worldt  May  9  and  16, 1891. 

A  new  and  ingenious  form  of  alternating  current  motor,  described  by  Lieut. 
F.  J.  Patten,  U.  S.  A.,  in  a  paper  before  the  American  Institute  of  Electri- 
cal Engmeers,  Sept,  10,  i889.    Illus.    Elec.  World,  Sept.  28,  i889. 

Charges/or  Services.  A  paper  presented  to  the  Electric  Light  Convention, 
showing  that  there  is  a  general  average  controlling  the  use  of  machinery  which 
is  safe  for  power  companies  to  follow  in  making  charges  for  electric  motors. 
Sci.  Am.  Sup,,  Sept.  22, 1888. 

Comparative  Tests  0/ an  Electric  Motor  and  Steam  Locomotive  on  the  Manhattan 
Ry.  A  valuable  paper  presented  by  Mr.  Lincoln  Moss  at  the  Cresson  meet- 
ing, A.  S.  of  C.  E.  Diagrams.  Mr.  Moss  concludes  frovi  his  experiments 
that  the  cost  of  direct  electric  propulsion  would  be  four  times  that  of  steam 
locomotion.  Trans.  A.  S.  C.  E.,  Vol.  XXIII.  i89o,  pp.  i93-2i6<  R.  R*  Gaz., 
July  II,  1890,  pp.  488-9.  Eng.  &•  Build.  Rec,  July  19,  1890,  pp.  102-3,  Ry.  Rev., 
July  26,  i89o.  Editorial  review  discusses  the  same  experiments  and  concludes 
that  they  show  a  decided  economy  in  favor  of  electric  propulsion.  Diagrams, 
R.  R.  Gaz,»  July  11, 1890,  pp.  494-5.  Mr.  Moss  replies  in  the  same  Journal,  July 
18, 1890,  p.  503, 

Construction.  A  New  Departure  in.  A  description  by  H.  W.  Leonard  of  what 
his  recently  invented  motor  is  intended  to  accomplish,  and  his  method  of  ap- 
plying it  to  various  uses.  He  claims  it  will  be  possible  to  "  vary  the  voltage 
as  the  speed  desired"  and  "vary  the  amperes  as  the  torque  required."  Eng. 
Newsy  Nov.  28, 1891,  pp.  522-3. 

Description  of  Brown's  ao  h.  p.,  three-phase  alternate  current  motor.  Illus. 
Elec.  Eng.,  Nov.  4, 1891. 

Designing.  By  T.  Waku.  Discusses  the  best  practical  method  of  proportioning 
and  the  proper  winding  of  motors,  and  gives  practical  experience  in  the  con- 
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Electric  Motors,  Designing,  continued. 

struction  of  special  motors-    Afech.  World,  Feb.  18,  1888;    Tel.  Jour.  &*  FJec. 
Rev.,  Feb.  24,  188S. 

Discussion  of  the  new  principle  of  constructing  alternating  current  motors  ad- 
vanced by  Mr.  Nicola  Tesla,  by  C.  O.  Mailloux.    Elee-  World,  Dec.  28,  1889. 

And  Gramme  Generator,  Mechanical  Efficiency  of.  By  F.  E.  Nipher.  Original 
experiments  from  which  curves  and  equations  for  relative  economy  of  vanous 
speeds  are  obtained.     7our.  Assn.  En£.  Soc,  Vol.  IV.,  p.  15. 

Governing  of .  By  W.  E.  Ayrton  and  J.  Perry,  before  the  Physical  Society. 
Tel,  Jour,  6*  Elec.  Rev.,  July  20.  i^8S. 

How  to  make  a  Simple.  By  G.  M.  Hopkms.  Gives  full  instructions  by  which  a 
motor  can  be  made  with  ordinary  tools.  IIlus.  Sci.  Am.  Sup.,  April  i4, 1888. 
Tel.  Jour.  6*  Elec.  Rev.,  April  i3, 1^88. 

Principles,  An  exposition  of,  with  special  reference  to  the  Sprague  system.  Pre- 
sented to  the  U.  S.  Naval  Institute.  May  16,  1887.  by  F.  J.  Spiague.  Proc.  U. 
S.  Naval  Inst.,  Vol.  XIII.,  No.  3. 

Proper  Basis/or  Determining  Rates.  Paper  by  Mr.  H.  L.  Luflin.  at  the  Cape 
May  Convention  of  the  Electric  Light  Association.  28  diagrams  show  the 
variation  of  load  in  actual  service.  Elec.  World,  August  3o,  i89o.  pp.  144-8. 
Elec.  Rev.^  (N.  Y.),  August  3o,  1890,  pp.  i2-i4.  Elec.  Eng.,  August  27,  i89o.  pp. 
2I4-22. 

Short  Gear  less.  Illustrated  description,  with  brief  statement  of  the  principles 
of  construction  of  this  and  other  motors.     Eng.  News,  Sept.  5,  i89i,  pp.  204-5. 

Single  Reduction  Gear  Motor.  Description  of  a  new  slow  speed  motor  for 
street  railway  work.     lUus.    St.  Ry.  Jour,,  Feb.,  1891,  pp.  55-6. 

Speed  Regulation  0/ a  Motor  in  the  Electrical  Transmission  of  power.  Paper  by 
M.  Marcel  Deprez,  in  Comptes  Rendus.    Elec.  Rev.,  April  26.  1889. 

In  Workshops.    Paper  by  Chas.  F.  Jenkins,  Stud.  Inst.  C.  E.    Illustrated.    Am. 

Mfr.,  Sept.  26, 1890,  pp.  567-S.    Proc.  Inst.  C.  E.,    Vol.    CII.,    1890,    Students* 

Paper  No.  27o,  pp.  307-28. 
See  Bridges,  Draw,  Electric  Motor  for . 

Electric  Parcel  Exchange  System.  Small  underground  railways  for  carrying  par- 
cels in  London.  Illustrated  description  of  proposed  plan.  By  A.  R.  Bennett 
read  before  the  Brit.  A.  A.  S.  Elec.  Rev.,  Sept.  4.  1891,  pp-  27i-5.  Mech. 
World,  Sept.  18, 1891,  pp.  220-1,  et  seq.  Brief  notes,  Etig.  Record,  Oct.  17,  i89i, 
P.  318. 

Portelectric  System  0/  Transportation.  Description,  with  illustrations,  of  a  sys- 
tem of  electric  transportation  adapted  for  letters  and  small  parcels  in  cities. 
Elec,  World,  May  4.  i889. 

Electric  Position  Indicator,  Pointing  Guns  by.  Description  of  the  instruments  and 
methods  invented  by  Lieut.  Bradley  A.  Fiske  for  indicating  the  position  of  an 
object,  such  as  that  of  a  ship  in  a  harbor  at  a  point  distant  from  the  observation 
station,  so  that  the  guns  of  a  fort  for  example,  may  be  correctly  aimed,  when 
the  target  is  hidden  from  the  gunners  by  smoke  or  otherwise.  FJec.  World, 
March  8,  i89o.    Elec,  Eng.,  Oct.  i,  1890. 

Range  Finding  by  Electricity.  The  Enemy's  Distance,  By  Park  Benjamin,  Ph. 
D.    Harper  s  Mag.%  June,  1890,  6  pp.    Ilustrated. 

Electric  Potential,  Energy  and  Work.  By  Lieut.  B,  A.  Fiske.  VanNos.  Eng. Mag., 
Vol.  XXVIII.,  p.  3S6. 

Electric  Power  Stations. 

Central  Electric.  Paper  by  C.  J.  Field,  M.  E.,  giving  a  complete  account  of  the 
latest  developments  in  Edison  central  station  practice  at  Brooklyn,  N.  Y. 
lUus.    Elec.  World,  Dec  21,  i889. 

Central  Station  of  tht  Narragansctt  Electric  Lighting  Company,  Providence,  R. 
I.    A  paper  read  before  the  National  EUectric  Light  Association.  Aug.  7.  i889. 
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Blectric  Power  Stations,  Central,  etc.,  continued. 

by  J.  T.  Henthorn  and  C.  R.  Remington.  Illustrated.  Gives  a  very  complete 
account  of  the  arrangement  of  steam  and  electrical  apparatus,  shafting,  etc., 
for  a  first  class  plant.  Elec,  World,  Aug.  17,  1889:^/^^.  En£.,  Sept.,  1889; 
Power,  Oct..  i88g. 

Dtpt/ord  Central  Station,  Description  and  illustrations  of  this,  as  yet  uncom- 
pleted station,  being  built  under  the  plans  of  Mr.  Ferranti.  Elec.  Rev.,  May 
8,  1891,  pp.  591-4. 

Lttrg-estin  the  World.    Description  of  work  on  West  End  Railway  Station,  Bos- 
on.   Illustrated.     Elec.  En£.,  Oct.  15,  i89o. 

Metropolitan  Supply  Company.  Illustrated  description  of  these  large  stations, 
by  Dr.  J.  A.  Fleming,    Electrician,  Oct.  24,  i89o,  pp.  703-7,  etseq. 

Modem  Development  of.  Includes  descriptions  and  drawings  of  stations  of  Edi- 
son Electric  Illuminating  Co  ,  of  Brooklyn,  embodying  most  recent  improve- 
ments, with  figures  on  cost,  operating  expenses,  etc.,  by  C.  J.  Field,  Elec, 
En£'.,  March,  1890. 

At  Providence,  R.  I.,  Knoxville,  Tenn.,  and  Indianapolis.  Ind.,  are  described 
and  illustrated.    St.  Ry,  Jour.,  Aug.,  1890,  pp.  379-83. 

Standard  Type  of.  Requirements  of  the  Electric  Mutual  Insurance  Company, 
of  Boston,  for  the  construction,  equipment  and  maintenance  of  electric  light 
01  power  stations  to  secure  safety  from  fire.    Elec.  Enf..  April  16,  i89o. 

Station  Combinin^r  the  Advantages  0/ Both  the  Continuous  and  Alternating^  Cur- 
rent Systems.  A  paper  by  H.  Ward  Leonard  read  before  the  Nat.  Elec.  Light 
Assoc,  outlining  such  a  possible  station.  Elec.  Rev.,  Oct.  2,  i89i,  pp.  39i-3, 
et  se^. 

See  Electric  Lii^hting  Station. 

Blectric  Power  Transmission. 

A  comparison  of  cost  with  Steam  and  Air.  By.  W.  S.  Schulz,  E.  6*  M.  Jour,, 
Nov.  1 5,  i884. 

A  valuable  and  comprehensive  paper  read  Feb.  i9,  1890,  by  Mr.  Eugene  Griffin, 
Boston.    Jour.  Assn.  Eng:  Soc,  Sept.  i89o,  pp.  429-48;  discussion,  pp.  448-56. 

By  C.  J.  Van  Depoele.  Gives  results  of  experience  with  electrical  motor  on 
street  railways.  Ry.  Rev,,  June  12.  By  Geo.  and  Wm.  E.  Gibbs.  Gives  the 
result  of  seme  experiments.     Van  Nos,  Enjsr.  Mag.,  Vol.  XXVII.,  p.  247. 

By  Prof  Ayhon,  before  the  Bath  meeting  of  the  British  Association.  Discusses 
the  advantages  of  electrical  transmission  of  power,  and  tells  what  is  being 
done.     Tel.7our&*  Elec.  Rev.,  Sept.  21,  x888;  Am.  Eng.,  October  3,  el  seg., 

1888. 

By  Alternating  Currents  Differing  in  Phase  {Rotary  Currents).  By  Von  Dolivo- 
Dobrowolsky  in  Elektrotechnische  Zeitschri/t.  Explains  general  principles  and 
describes  various  types,  giving  results  of  tests  on  one  system.  Electrician, 
Aug.  7,  i89i,  pp.  389-92;  Elec.  World,  Oct.  xo,  i89i. 

Alternating  Currents/or.  Addresses  by  Prof.  Fr.  Vogel  giving  a  clear  explana- 
tion of  general  principles.    Abs.  Eng.  News,  Aug.  21,  i89i,  pp.  161-2. 

Bessbrook  and  Newry,  By  E.  Hopkinson,  before  the  Institute  of  Civil  Engineers. 
Describes  the  construction  and  discusses  the  working  of  the  Bessbrook  and 
Newry  electrical  tramway,  designed  for  freight  and  passenger  traffic. 
Gives  full  details.  Experiments  show  the  electrical  efficiency  to  be  72  per 
cent.  Lon.  Engineer,  Dec.  16:  Lon.  Eng,,  Dec.  9,  1887.  Abstract  in  ^.  R. 
Gaz.,  Feb.  24, 1888. 

Cantor  lectures  by  Gisbert  Kapp>  Three  valuable  papers  giving  an  exhaustive 
review  of  the  subject.  Jour,  Soc.  Arts.,  July  3,  10,  17,1891.  Reprint  ^l/rrA. 
World,  }\3\j  2%,  i'^\,et  seg.\  Elec.  Rev.,  }M\y  17,  1891,  et  seq.  A  review  com- 
paring cost  of  above  method  with  cost  of  steam  po^er.  Eng.  Rec,  March  7, 
i89i,  pp.  225*6. 
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Electric  Power  Transmission,  continued. 

Cost  of  Long"  Distance  Electrical  Power  Transmission.  Abstract  of  a  paper 
lately  read  at  a  meeting  of  the  New  England  Cotton  Manufacturers'  Associa- 
tion by  W.  S.  Kelley,  giving  results  and  conclusions  arrived  at  in  paper. 
Power,  Dec,  i8?9,  p.  xo. 

Description  of  the  l^uffen-Frankfort  Plant.  Article  by  Carl  Hering.  Illus. 
Elec.  World,  Sept.  26,  1S91,  pp.  252-33. 

Difficulties  in  the  way  of,  by  alternating  current  motors.  Papers  read  before 
the  Elektrotechnichen  Verein  of  Berlin.  By  Alard  Du  Bois  Raymond.  EUc, 
Eev.,¥eh,  1,  i889. 

Discussion  of  economy  of  plants  now  in  operation,  showing  a  marked  increase 
over  steam.  Abstract  from  report  of  Chief  Inspector  of  Mines  in  Ohio.  E.  6* 
Af.  your.,  Oct.  18,  1890,  pp.  456-7. 

Electrical  Practice  in  Europe  as  Seen  by  an  American.  IV.  Paper  by  Carl  He- 
ring  containing  description  of  rotary  alternating  current  motors.  Illustrated. 
Elec.  World,  Sept.  i9, 1891,  pp.  193-s. 

Electrical  Transmission  and  Conversion  of  Energy  /or  Mining  Operations.  A 
paper  by  H.  Ward  Leonard  read  before  the  Assoc.  Mining  Engr's,  of  Quebec- 
Three  kinds  of  electric  drills  are  described,  and  an  estimate  of  a  plant  given, 
with  formulas  and  diagrams  to  aid  in  the  design.  Eng.  News,  May  16.  1891. 
pp.  470-1,  475-6.  Editorial  comparing  these  drills  with  others,  ibid,  pp.  4/3-4. 
Mr.  Leonard's  paper  is  also  given  in  (N  Y.)  Elec,  Rev,,  May  23, 1891,  pp.  178-9. 
Abstracting!?/^!,  ir^jr/r/,  May  16,  i89i,  pp.  36i:  Elec.  Eng.,  May  13,  1891,  pp. 

552-5. 

Gives  further  tests  of  the  electrical  transmission  of  a  water-power  of  So-horse 
maximum  by  four  Brown  dynamos  at  Kricgstetten,  Switzerland.  Lon.  Eng., 
April  20,  1888. 

Gives  results  of  the  electrical  transmission  of  work  from  Kriegstetten  to  Solo- 
tharn.  Is  described  by  Prof.  H.  F.  Weber,  Reporter  to  the  Commission  of 
Measurement.  Tel.  Jour.  6*  Elec.  Rev.,  Feb.  17,  et  seg..  1888;  from  the 
Schwertz  Bauzeitung,  Vol.  XL,  Nos.  i  and  2:  condensed  account  in  Sci.  Am. 
Sup.,  March  3,  1888. 

Gives  details  of  the  experiments  made  in  November,  1886,  at  the  Oerhkon  Works 
at  Zurich.  The  dynamos  were  about  50  horse-power,  and  were  to  be  used 
over  a  distance  of  five  miles.    Illustrated.    Lon.  ^w^Vi^rr,  April  13,  ii88. 

Lecture  before  the  Franklin  Institute,  Nov.  12, 1888,  by  Frank  J.  Sprague«  Gives 
some  new  and  useful  formulae  for  designing  systems  of  electrical  power  trans- 
mission,   your.  Frank.  Inst-,  March,  i!i89. 

In  Mining  Operations.  Valuable  paper  by  H.  C.  Spaulding.  before  the  A.  L 
M.  E.,  Sept.  1890.  Elec.  Rev.,  Oct.  11,  1890,  pp.  84-5;  Elec.  Eng..  Oct.  8,  i89o, 
pp.  391-.^    Abstract  in  Elec.  World,  Oct.  11,  i89o,  p.  264. 

Multiphase  Alternating  Current.  Article  by  R.  O.  Heinrich  describing  above- 
lUus.    Elec.  Eng.,  Sept.  9,  i89i,  pp.  273-5. 

From  Niagara.  By  Benj.  Rhodes.  Discusses  the  economic  problems  involved. 
Trans.  A.  S.  C.  E.,  Vol.  XIV..  p.  2o5. 

Preliminary  report  of  the  experiments  between  Paris  and  Creil,  a  distance  of  3; 
miles.  An  industrial  efficiency  of  fifty  per  cent,  obtained.  Elec.  Rev.  (N.  Y.), 
Dec,  i885.  Also  an  account  of  the  many  experiments  made  to  transmit  power 
of  large  amounts  and  to  long  distances  given,  including  the  Paris-Creil  ex- 
periments. From  La  Lumiere  Electrigue,  in  Sci.  Am.  Sup,,  January  23,  1886, 
et  seg. 

Present  Status  of.  A  paper  read  before  Am.  Inst.  Min.  En  grs.,  Oct.,  1888,  by 
Richard  P.  Rothwell.    E.  6y  M.  your.,  Jan.  .5,  1S89. 

Recent  Improvements  in.  Paper  by  N.  S.  Possons,  read  before  the  Civil  Engin- 
eers' Club  of  Cleveland,  Nov.  i3.  18SS.    your.  Assn.  Eng.  Soc,  April,  i889. 
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Electric  Power  Transmission,  continued. 

Theoretical  consideration  of  the  subject.  By  M.  Levy.  Van  Nos.  En£.  Afa£'., 
Vol.  XXVII..  p.  341. 

See  Electric  Baiiroads,  and  the  Transmission  o/Pcwcr,  Tunneling  Plant,  Elec' 
tricity.  Distribution  of. 

Blcctric  Pumps. 

See  Pumfin£s  Etecirti, 

Blectric  Power  Transmission. 

A  comparison  of  cost  with  steam  and  air.  By  W.  S.  Schultz.  E,  6*  M.  Jour-; 
Nov.  1 5,  i884. 

Blectric  Railroads. 

Albany  and  Elsewhere.  Fully  described  and  illustrated.  ^/.  A>.  7<wr.,  June, 
1890. 

Application  0/ Electricity  to  Street  Railioays.  Valuable  paper  by  Frank  J. 
Sprague  before  the  National  Electric  Light  Association,  givini;  account  of 
progress  made,  methods  now  in  successful  use  in  the  United  States,  economy 
of  operation,  electrical  and  legal  relations  to  telephone  business  and  prospects 
of  application  to  trunk  lines.  Elec,  World,  Feb.  22,  i89o.  St.Ey.  Gaz.,  March, 
1890.  p.  4o. 

Application  of  Storage  Batteries  to  Street  Car  Propulsion.  A  paper  E.  W. 
Hewine,  describing  a  system  invented  by  W.  L.  Stevens.  Proc.  Soc.  Arts, 
1^90,  pp.  99-108. 

BentlyKni^ht  System.  A  short  illustrated  description  of  the  proposed  electric 
railway  to  be  constructed  in  New  York  City  on  the  Be ntley- Knight  system 
Lon.  Engineer,  Jan.  a8,  1887. 

Bessbrook  and  Newry  Tramway,  Eng.  A  successful  Electric  Railway.  Proc, 
Inst,  C.  E.,  Vol.  XC,  193-3J1. 

Birming'ham{^Eng.)  Electric  Railway.  Description  of  this  storage  battery  line 
in  considerable  detail.    St.  Ry.  Jour,,  Dec,  i89i,  pp.  669-71. 

.  Birmingham  Bristol  Roctd  Electric  Railway.    The  Elwell- Parker  storage  batter- 
ies are  used.    The  plant  is  fully  described.    Lon.  Engineer,  July  18,  i&9o,  p.  48. 

Blackpool  Tramway,  England,  as  now  in  operation.  Siemens  system  with  un- 
derground conductors.  Lon.  Engineer,  Jan.  i,  i2^86.  Sci.  Am.  Sup.,  Jan.  8^ 
i887. 

Buffaliy—Tke  Latest  Developed  Type  of  Electric  Street  Railway  Practice.  A 
general  description  of  the  plant,  with  illustrations  of  power  house.  By  C.  J. 
Field.    St.  Ry.  Jour.,  Y€ci.  i89i,  pp.  68-70. 

Cincinnati,  System.  Description  of  system  with  discussion  of  question  relating 
to  single  and  double  trolley  systems.    St,  Ry.  Gat.,  Aug.  i8qx,  pp.  160-2. 

Comparison  of  the  Single  and  Double  Trolley  Wire  Systems,  Paper  by  Geo.  W. 
Mansfield,  read  before  the  Boston  Electric  Club.  St'Ry.  Gaz.,  June,  i89o,  p.  96. 

Construction  and  Operatuni,  and  a  Consideration  of  their  Connection  with  Central 
Station  Interests.  Paper  by  C.  J.  Field,  before  the  National  Elec  Light  Assn., 
giving  some  details  of  pracdcal  problems  in  this  connection.  St.  Ry.  Gaz.^ 
October,  »89i,  pp.  208-10.  Elec,  Eng„  September  16, 1891.  Elec.  Worlds  Sept- 
i9,  i89i. 

Dependent  Overhead  or  Underground—System  of  Electric  Motive  Power .  A  pa- 
per by  Geo.  W.  Mansfield  giving  a  general  discussion.  Paper  read  at  the 
meeting  of  the  Am.  St.  Ry.  Assn.  St.  Ry.  your,,  Nov.,  i89i,  pp.  587-9i.  St. 
Ry.  Rev.  Oct.,  1891.  pp.  43i-37. 

Development  of.  A  paper  by  Eugene  Griffin  read  before  the  National  Electric 
Light  Assoc.  Reprinted  from  Elec.  World.  Sci.  Am,  Sup.,  No.  823,  Ocober 
10, 1891,  pp.  i3i43-6.  St.  Ry.  Gaz.,  October,  1891,  pp,  203-8. ,  Elec.  Eng.,  Sept. 
16,  1891. 
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Electric  Railroads,  continued. 

Direct  Electric  Go's.  Storage  Battery  Tractum  System.  A  system  possessing 
several  promising  features.  Description  and  account  of  trial  trip.  FJec. 
World,  May  i6i  i89i,  pp.  3S4-5.     Elec.  En^r-y  May  13. 1^91,  pp.  S42-4. 

Edison's  proposed  system.  A  short  description  of  high  potential  transmission  to 
motor  generators  which  convert  current  to  low  potential^the  rails  being  the 
working  conductors.    Elec.  En£r.*  Nov.  18, 1841,  pp.  545-6. 

Efficiency  Test  of  Syracuse,  N ,  Y.  ByG.  D.  Hulett.  Diagrams.  St.  Ry.  Jour. 
Sept.,  i89o,  pp.  417-9. 

Evolution  of  the.  By  Dr.  Wellington  Adams.  An  historical  account,  together  with 
a  description  of  the  authors's  own  devices.  Illustrated.  Jour.  Assn.  En£^. 
Soc,  Vol.  III.,  p.  255. 

Florence  and Fiesole  Electric  Raihoay.  A  paper  by  C-  P.  Sheibner  describing  this 
railway  and  its  equipment.  Folding  plate  of  details  of  track,  cars,  motors,  etc. 
A  maximum  grade  of  8  per  cent  is  overcome.  Electric  brakes  used.  Proc.  Inst. 
C. -£.,  VcJl.  CVL,  i89i,  pp.  248-63.  Abstract,  Elec.  Rev.,  September  5,  i89i, 
pp.  37o-5 . 

Hamburg.  By  J.  L.  Huber,  before  the  Institution  of  Civil  Engineers.  Gives  de- 
tails of  the  trial  trips  made  on  the  Hamburg  electric  road  with  the  Julien  sys- 
tem.    Proc.  Inst.  C'  jff.,  Vol.  XCII.,  pp.  3o4-3ii. 

High  Railroad  Speed  with  an  Electric  Motor.  Abstract  of  a  paper  read  before 
the  Am.  Inst,  C-  E.,  by  O.  T.  Crosby,  reviewing  the  experiments  made    in 

1889,  on  high  speed. electric  cars,  and  discussing  a  design  for  a  proposed  plant 
and  four  mile  road  for  further  experiments,  also  giving  calculations  as  to  cost 
of  such  a  railroad,  speed  of  trains  to  125  miles  per  hour.  R.  R.  Gaz.,  March  13. 
i89i,  pp.  184-5.  Full  paper  with  illustrations  in  St.  Ry.  Gaz.,  March,  i89i,  pp. 
48-52.    Abstract,  Ry.  Rev.,  April  4,  1891,  pp.  2i6-i7. 

Independent— Storage  or  Primary  Battery—System  0/  Electric  Motive  Power. 
Paper  by  Knight  Neftel  before  the  Am.  St.  Ry.  Assn.,  givinsr  a  brief  discussion 
ofthe  application  of  secondary  batteries.  St.  Ry.  Jour.,  Nov.,  xfc9i,  pp.  593-5. 
St,  Ry.  Rev.,  Oct.,  i89i,  pp.  473-4. 

In  Mines,  Electric  Locomotives  in  German  Mines.  A  paper  by  Karl  Eilers  de- 
scribing and  illustradng  these  locomotives  and  giving  comparative  statement 
of  cost  of  haulage.     Trans.  A.  I.  M.  E.,  i89i,  pp.  12. 

Linejf  System  0/ Underground  Conductors,  Report  on.  This  system,  described 
by  Gilbert  Kapp,  consists  in  a  conductor  placed  in  a  subway  without  any  slot; 
connection  being  made  by  magnetic  action  through  a  third  rail  which  is  laid  in 
short  insulated  pieces.  Ix)n.  Elec.  Rev.,  July  25,  i89o.  pp.  102-3.  Lon.  Eng,, 
Aug.  i5,  i89o,  p.  129.    Elec.  Eng.,  Oct.  20.  i8g9. 

London  City  and  South  London  Railway.  Description  of  the  line,  methods  of 
tunneling,  locomotive,  and  horse  power  station.  Illustrated.  Lon.  Engineer, 
Nov.  7.  i8qo,  pp.  382-4.    Lon.  Eng.^  Nov,  7,  ib9o,  pp.  551-a.     Elec.  Rev.,  Nov.  7, 

1890,  pp.  554-8.  Ry.Rev.,  Nov.  29,  i89o,  pp.  716-17.  Set.  Am  .  Nov.  29. 1890,  pp, 
342-3. 

Motive  Power /or  Street  Railways.  Paper  br  J.  N.  Beckley  before  the  N.  Y. 
St.  Ry.  Assn.,  discussing  the  adaptability  ofthe  trolley  system  and  giving  some 
data  on  cost  of  operating.  Discussion  on  snow  plows,  motors,  etc.  Eng.  Mews, 
Sept.  26,  i89i,  pp.  279-Si. 

Motive  Power /or  Street  Railways.  Report  of  committee  on  above  to  Street 
Railway  Association  ofthe  State  of  New  York,  and  discussion.  Elec.  World, 
Sept.  26.  1891,  pp.  237-9. 

New  York.  The  Daft  system  described  and  illustrated.  Science,  .\\\^.^\,  1885. 
Also  Elec.  World,  Sent.  5.  1885. 

O/the  United  States.  By  T.  C.  Martin.  Advocates  the  use  of  electricity,  and 
shows  what  is  being  done  by  giving  the  performances  of  the  various  motor 
companies,  seriatim.    R.  R.  Gaz.,  April  29,  1887. 
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JBIectric  Railroads,  continued. 

Of  the  World.  Two  tables  showing  location,  length  of  line,  system  of  conduc- 
tors, cost  of  operation,  etc.,  of  electric  roads  of  the  world.  £n^,  Ntw^,  Mary 
28,  i887. 

Operation  oj, 
A  paper  by  O-  T,  Crosby.  The  observed  coal  consumption,  attendance  ex- 
penses, repairs,  interest  charges,  etc.,  etc.,  are  given  for  electric  roads  in 
Washington,  Richmond,  Cleveland,  and  Scranton,  forming  a  valuable  collec- 
tion of  data  gathered  from  actual  experience.  St.  Ry,  Gaz.,  Feb.,  1890.  p.  x8. 
£/ec.  World,  Dec.  21.  18&). 

Operation  of.  Results  and  deductions  from  statistics  gathered  from  85  railway 
lines.    Elec.   World,  Oct.  18,  i89o,  p.  274. 

Paper  prepared  by  Capt.  Eugene  Griffin,  U.  S.  A.,  before  Soc  of  Arts  of  Mass. 
Inst.  ofTech.,  pp.  12.  Proc  Soc,  Arts  OA^l^s.  Inst,  of  Tech.),  1888  and  i889. 
p.  104. 

Paper  by  George  W.  Mansfield,  read  at  Niagara  meeting  of  National  Electric 
Light  Association.    St.  Ry.  Gaz.,  Aug.,  1889. 

Power  Tests.  By  Irving  Hales.  Tabulated  results  of  experiments:  diagrams. 
Reprinted  from  Elec.   World.    Elec.  Rev.,  May  3d,  i89o,  pp.  606, 610. 

Practical  Side  of.  Article  by  J.  H.  Bickford  giving  a  consideration  of  the  details 
of  track  construction.    St.  Ry.  Jour.,  Nov.  and  Dec,  1891. 

Problem  in  Electric  Traction.  A  paper  by  Dr.  Louis  Bell,  Perdue  University, 
giving  results  and  discussion  of  a  series  of  experiments  made  on  an  electric 
railway  at  Lafayette,  Ind.  Elec.  World,  June  22.  i88q:  Elec.  Rev.,  July  12, 
1889. 

For  Rapid  Transit  Between  Cities.  An  interesting  paper  by  Mr.  Carl  Ziper- 
nousky  read  at  Frankfort  Electrical  Congress.  Sept.  iSqi,  describing  the  pro- 
jected high  speed  electric  road  between  Vienna  and  Buda-Pesth.  Elec.  World, 
Oct.  10,  i89i. 

By  A.  Reckenzaun.  Describes  the  details  of  several  electric  tramways  in  Eu- 
rope and  gives  cost  of  working  them.    Jour.  Soc  Arts.  April  22,  1887. 

Schlesingrfr  System  described  by  the  inventor.  The  conductor  carried  in  a  con- 
duit between  the  tracks.  One  such  in  operation  in  Philadelphia.  Jour,  Frank. 
Inst.,  Nov.,  18S6. 

Solution  of  Municipal  Rapid  Transit.  By  Frank  J.  Sprague,  before  the  Ameri- 
can Institute  of  Electrical  Engineers,  June  i9,  1888.  Gives  valuable  data  as  to 
efficiency  of  different  methods  of  rapid  transit  in  cities,  a  description  of  the 
Sprague  Electric  Railway  in  Richmond,  and  proposes  a  plan  for  solving  the 
problem  in  New  York.  Elec.  En£,,  August,  ii88.  Discussion  in  November 
number.    R.  R.  Gaz.,  Nov.  2,  1888. 

.Some  recent  Electrical  Work  on  the  Elevated  Roads,  and  its  bearing  on  the 
rapid  transit  problem.  Paper  by  Mr.  I-«o  Daft  read  before  Institute  of  Elec- 
trical Engineers,  June  25,  i889.  Elec.  Rev.,  July  6,  1889;  Elec.  World,  July  6. 
i869. 

Sprague  System.    General  description.    ^//^.  ^«/..  Oct.  22,  x886. 

Standard  Potential  for.  Report  by  a  committee  of  the  National  Electric  Light 
Association,  giving  data  and  recommending  Sod  volts.  Elec.  World,  Feb.  22, 
i89o. 

Street.  By  G.  W.  Mansfield.  Gives  comparison  of  the  cost  of  construction  and 
operation  of  cable,  horse  and  electric  street  railroads.  Sci.  Am.  Sup.,  Sept. 
17, 1887. 

Street  Cars,  Methods  of  Gearing  for .  Paper  read  before  the  American  Insti- 
tute of  Electrical  Engineers,  Sept.  20,  1887,  by  A.  Reckenzaun.  C.  E  Com- 
pares different  methods  of  gearing  in  use,  and  advocates  the  use  of  worm- 
gearing.    Eleoi,  World,  Oct.  x.  i8S7. 
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Electric  Railroada,  continued. 

St.  Paul.  Gives  a  brief  sketch,  with  drawingi  of  an  electric  railroad  in  St.  Paul. 
The  cars  are  suspended  from  an  overhead  rail.  Eng;  &»  Build,  Hec,  Aug. 
4.1888. 

And  the  Transmission  of  Power  by  Electricity.  A  paper  before  the  SocietF 
of  Arts,  by  Alex.  Siemens,  with  discussion.     Van  Nos,  Eng.  Mag.,  Vol.  XXV., 

p. «. 
Underground,     Brief  description  of  the  methods  of  operating  the  tunnels  of 
the  City  and  South  London  Railway  by  Electricity.    Illustrated.     Elec.  Eng., 
March  4. 1891. 

Zipemowsky  Electric  Tramway  with  a   Vertical  Rail,    Illustrated  description 
of  a  new  form  of  electric  tramway  having  a  single  duplex  central  surface  rail' 
with  an  auxiliary  balancing  rail  below  the  surface  in  a  conduit  which  may  be 
adapted  for  either  cable  or  electric  traction.    Elec.  Rev.,  Nov.  if,  i889.    Ex- 
periments on.    Elec.  Rev.,  June  19,  i8gi,  pp.  780-a. 
Electrical  Art  in  the  U.  S.  Patent  Office.    By  C.  J.  Kintner,  a  patent  examiner.    A* 
review  of  the  patents  issued  previous  to  1876,  with  many  interesting  examples- 
of  worthless  applications,     your.  Frank.  Inst,,  May,  1856,  Sci.  Am,  Sup.,   June 
5. 1886. 

Electrical  Commutators.  Description  of  the  Hartnell's  Brush  contact  and  com- 
pound switches.    Illustrated.    Lon.  Eng.,  Oct.  21. 1887. 

Electrical  Conductors.  Andrew' s  System  0/ Concentric  Wiring.  In  this  system 
one  conductor  is  placed  within  the  other,  with  insulating  material  between. 
Illustrations  of  joints  and  various  details.  Elec,  Rev.,  May  15,  i89i,  pp. 
616-18. 

Cables,  Injluence  of  Electric  Tension  in  the  Insulation  of.  Paper  by  A.  Paley,  in 
La  Lumiere  Electrigue,  giving  results  of  a  series  of  experiments.  Elec.  Rev.* 
Oct.  24, 1890,  pp.  485-7. 

Cables  in  the  St.  Gothard  Tunnel,  A  full  account  of  the  laying  of  new  electric 
cables  is  given  in  Elecktrotechnische  Zeitschrift,  Vol.  XVI.,  p.  85.  Abstract, 
F.ng.  Record,  Aug:  23,  i89i,  p.  x86' 

Cable  Testing,    A  practical  paper  by  Henry  W.  Fisher,  describing  methods  of 
determining  the  working  conditions  of  the  cable,  location  of  faults,  etc.    lUus. 
Elec.   World,  June  27,  1891,  pp.  48i-2. 

Capacity,  Self-induction  and  Muiital  Induction  Measurements  on  Overhead  Ltnes^ 
By  M.  Massin  in  Comptes  Rendus,  July  i3,  1891.  Gives  description  of  methods 
and  results  obtained.  Reprint,  Elec.  Rev.,  July  31,1891,  pp.  i29-3o.  Elec. 
World,  Aug.  29,  i89i,  p.  145. 

Diagram  for  the  Application  of  the  Law  of  Heating  as  it  Affects  Insulated  Elec- 
trical Conductors.  Based  on  a  given  increase  of  temperature  over  that  of  the 
surrounding  atmosphere.  By  Thos.  J.  Fay.  FJec.  PK^r/rf,  July  4,  i89i,  p.  5. 
Reprinted  in  Eng.  News,  July  11,  i89i,  pp.  32-3. 

Economy  in,  London  Elec.  Rev.,  Feb.  28,  1885,  from  Science.  Balancing  of  heat 
waste  and  interest  on  capital. 

Effects  of  High  Temperature  upon  the  Insulation  Resistance  and  Inductive  Capaci- 
ty of  Vulcanized  India-Rubber.  Results  of  tests  on  three  cables.  By  Wm. 
Maver,  Jr.     Elec.  Eng.,  Aug.  la,  i89i,  pp.  i69'6o. 

Flad  s  Overhead  System  for  Cities.  Proposed  method  of  electric  distribution  by 
overhead  wires  supported  on  high  towers-  By  Col.  Henry  Flad,  of  St.  Louis, 
Electrician  6*  Elec.  Eng.,  July,  1887. 

Formulas  for  Dimensioning  coxidMCiox%  for  carrying  power  when  the  power  to  be 
delivered  at  a  given  distance  is  known.  Results  very  different  from  those  ob- 
tained by  Thomson's  formulas.  By  Prof.  Ayrton  and  Perr>'.  Lon  Eng,, 
March  x9, 1886. 

High  Insulation;  Commercial  Testing  of.  A  clear  and  practical  exposition  of  the 
subject  by  Carl  Hering.    Illus.    ^V^r.  IIV/*/,  March  7,  1891. 
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Blectrical  Conductors,  continued. 

Law  of  Economy  of  .  An  interesting  paper  by  Georges  Santarelli.  Translated 
from  La  Lumiere  Electrigue.    Elec.  World,  July  26,  i8qo,  pp.  So,  75-7. 

Mechanical  and  Electrical  Tests  of,  at  the  Phil.  Elec.  Exbib.  Report  of  Commit- 
tee in  Suppl.  to  your.  Frank.  Inst,  Nov.,  i885. 

The  Most  Economical  Loss  in  Conductors.  A  paper  by  E.  P,  Roberts,  discussing 
the  question  from  a  financial  point  of  view.  £lec»  Worlds  July  18,  i8qi,  pp. 
41-2,  et  seg. 

Safety  of  Overhead.  Condensed  from  report  of  evidence  before  the  Massachu- 
setts Committee  on  Street  Railways  during  February  and  March,  St.  Ry. 
your,.  May,  1889,  Vol.  V..  p.  125. 

Size  of.  By  H.  W.  Leonard.  Treats  of  the  size  of  conductors  for  incandescent 
lighting  when  lamps  are  in  multiple  arc,  as  determined  by  a  required  loss  of 
electromotive  force.    Elec,  Ene-,  Aug.,  1886. 

Sixes  of,  for  uniform  heating:  determined  mathematically  by  Carl  Hering.  Elec. 
jE?fir.,N.Y.,  Feb,,  1886. 

Some  Points  Connected  with  Mains  for  Electric  Lt^htinff-  A  paper  by  Wm.  H. 
Preece  read  before  the  Inst.  E.  E.,  setting  forth  the  advantages  of  the  concen- 
tric system  and  discussing  the  question  of  insulation,  etc.,  Electrician.  May  29, 
1891,  pp.  X08-11,  et  seg. 

Wiring  Building  for  the  Electric  Li^ht.  Article  giving  "amended  standard  for 
electric  equipments"  adopted  by  the  New  York  Board  of  Fire  Underwriters. 
Feb.,  i889.     En£^.  <&•  Build  Rec,  Jan.  11, 1890,  Vol.  XXI.,  p.  20. 

See  Electric  Lt£'htin£,  Report,  etc.     Wirin^^  Chart. 

Blectrical  Conductors  Underground. 

A  lecture  by  Stuart  A.  Russdl,  describing  several  kinds  of  cables  and  discussing 
the  merits  of  various  insulating  substances.  Relating  chiefly  to  English  prac- 
tice.    Elec.  Rev.,  March  13,  i8qi,  pp.  3j2-4,  etseg. 

Cables,  Includes  an  abstract  of  a  paper,  read  by  Prof.  George  Forbes,  and  quo- 
tations from  eminent  authorities.    Sci.  Am.  Sup.,  Aug.  xo,  1889. 

Cables  in  Germany.  Methods  of  laying  described  and  illustrated  by  full  page 
cut.     Sci.  Am.  Sup.,  Nov.  i4,  i8S5. 

Edison  System.    Rep.  of  Exam,  of  Phila,  Ex.  ^/^r/rnrttj^   (N.    Y.),  March,  i885. 

Eor  Electric  Lisrhtin^.  Full  discussion  of  the  subject  at  the  National  Electric 
Light  Convention  in  Chicago.    Elec.  World,  March  2,  i889. 

By  W.  W.  Jacques.    Difficulties,  precautions  and  cost.    Science,  July  3,  i885. 

By  W.  W.  Leggett,  before  the  National  Electric  Light  Association.  '  Discusses 
the  difficulties  of  putting  the  arc  light  wires  underground.  Tel  your.  6-  Elect. 
Rev.,  April  6,  1888. 

Report  of  Sir  Wm.  Thomson  and  Prof.  Jenldn.  New  York  Elec.  Rev.,  Jan,  i7, 
iS85. 

Wires  in  Washing-ton.  D.  C.  Report  containing  discussion  and  recommenda- 
tions of  the  Electrical  Commission.  Eng.  AVzerj,  Nov,  7,1891,  pp.  441-2.  Eng. 
Record,  Nov.  i4,  x8qx,  pp.  388-9. 

Blectrical  Conduits. 

The  current  is  supplied  through  sections  of  a  surface  conductor  which  are  auto- 
matically connected  with  a  main  conductor.  By  C.  K.  Harding.  St.  Ry.  Gaz., 
Nov.  i89o,  pp.  210-11. 

Denver,  Colo.  An  account  of  the  8  mile  tile  conduit  system  recently  laid  in  Denver 
for  telephone  cables.      Capacity,  loo-pair  cables.    Eng.  News,  March  28,  i89i 
p.  29o. 

Edison  System  of  Underground  Electric  Tubes.  This  ingenious  system,  which 
has  been  in  successful  operation  for  ten  years,  is  fully  described  and  illustrated. 
E.lec.  Eng.,  July  2.  i89o,  pp.. 4-8. 
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Electrical  Conduits,  continued. 

For  TeUg-raph  H^iV^j  used  in  England.  By  D.  E.  Lain.  London.  Elec.  F.n£., 
(N.  Y.).  January,  i8S6. 

Mains  of  Paris.  A  brief  description  of  the  systems  used  by  the  four  principal 
companies.    Lon.  Enjf,%  Jan.  30. 1891.  pp.  ]i9-2o,  etseg. 

Report  of  examiners  on  the  exhibit  in  this  section  at  the  recent  electric  exhibition 
at  Phila.  A  pamphlet  of  5s  pp.  issued  as  a  supplement  of  the  Jour.  Frank. 
Inst,  for  February,  i885.  The  report  describes  thirteen  systems,  and  is  illust- 
rated by  many  cuts. 

Uudersrround  Conduits  and  Electrical  Conductors.  A  paper  read  before  the  Inst, 
of  E.  E.,  by  John  B.  Verity,     Elec.  Rev.,  April  26, 18&). 

See  Electric  Subways. 

Electrical  Distribution.  A  series  of  lectures  by  Prof.  Geo.  Forbes  before  the  Soc. 
of  Arts,  London.  They  are  designed  to  assist  engineers  in  drawing  specifica- 
tions and  in  selecting  the  system  to  be  adopted.  Accompanied  with  valuable 
tables.  your.  Soc '  Arts,  LonAon.Ocx..  2.  liZS,  et  seg.  Van  Nos.  Enjr.  Mag"., 
April,  1886.    Elec.  En£.  (N.  Y.),  April.  1886. 

Magnetic  Circuit  of  Transformers;  closed  vs.  open.  A  discussion  of  relative 
merits,  taking  up  the  question  of  the  various  losses  in  each  system,  and  describ- 
ing a  method  of  diagraming  these  quantities.  By  S.  Evershed.  Electrician, 
Feb.  20,  i89i,  pp.  477-80.  etse<7. 

Notes  on  Economy  in  Conductors.  A  paper  by  Hamilton  Kilgour.  Elec.  Rev., 
Dec.  12,  i9.  i8go. 

System  of.  A  paper  read  before  the  Society  of  Telegraph  Engineers  and  Elec- 
tricians, by  Henry  Edmunds,  Nov.  22.  1888.  Illustrated,  with  discussion. 
Elec.  Rev.,  Nov.  3?,  1888 ■ 

See  Electric  Power  Transmission. 

Electrical  Energy.  Cost  of  the  Generation  and  Distribution  0/  Electrical  Energy.  A 
paper  by  R.  E.  B.  Crompton  discussing  the  effect  of  various  factors  on  the 
cost  of  production  and  distribution.  Proc.  Inst.  C.  E.,  Vol.  CVI.  1^91,  pp.  2-32. 
Discussion,  pp.  33-123. 

Electrical  Engineering.  Course  of  Study  for.  By  F.  R.  Hutton.  Should  be 
"Mechanical  Engineering  with  an  Electrical  Engineering  Attachment."  Sch, 
of  Mines  Quar.,  Oct.,  i887,  p.  69. 

Edinburgh  Exhibition.  An  interestmg  article,  fully  illustrated,  describing  the 
light  and  telpherage  plants.  Lon.  Engineer,  July  11,  i89o,  pp.  23-5.  Aug.  15. 
1890,  p.  I2S> 

Practice  in  Europe  as  Seen  by  an  American.  Interesting  papers  of  consideiable 
value.    By  Carl  Hering.    Elec.  World,  Aug.  8,  i89i,  etseg. 

Recent  Advancement  in.  By  James  Ritchie,  before  the  C.  E.  Club  of  Cleveland. 
Gives  some  recent  improvements.  Jour.  Assn.  Eng-  Soc,  Sept.,  i89i,  pp. 
433-7. 

Several  papers  on  branches  of  this  subject  were  read  at  the  Leeds'  meeting  of 
the  British  Asso.  Adv.  Sci.,  Sept.,  i89o:  Tables  and  diagrams.  Lon.  Elec.  Rev., 
Sep.,  12,  i9, 1890,  pp.  299-3i6,  340-9.  Abstracts  of  a  number  of  other  papers  on 
the  same  subject  are  published  in  Proc.  Inst.  C,  E.,  Vol.  CI,  ii:9o  pp.  387-403. 

Electrical  Industries  in  St.  Louis.  Address  by  Francis  E.  Nipher,  Retiring  Presi- 
dent of  the  Eng.  Club  of  St.  Louis.  A  brief  account  of  the  progress  and  pres- 
ent condition  of  the  electrical  industries  is  given,  also  a  short  review  of  their  de- 
velopment.   Jou*-.  Assn.  Eng.  Soc.^  Jan.,  i89i,  pp.  1-8. 

See  Railroads,  Operating  by  Electricity ,  Railroads,  Report  on  Application  of 
Electricity  to.     Cable  Railroad. 

Electric  Traction.    Railroads  Elevated.    Street  Railways. 
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Electric  Resistance  Governor,  Sir  David  Salomon's.  Brief  illustrated  description 
of  aD  electrical  machine  intended  for  automatically  introducing  or  withdrawing 
resistance  from  a  circuit  in  case  of  an  alteration  ot  E.  M.  F.  £Uc.  Rev,,  Nov. 
30,  1888. 

Electric  Signalling  Apparatus.    %^^  Railroad  Signalling, 

Electric  Sparking. 

A  Few  Points  About.    By  L.  W.  Serrell,  Jr.,  "with  reference  to  that  troublesome 

occurrence  which  makes  the  commutators  and  brushes  on  our  dynamos  so 

short-lived."     Elec,  Rev.,  Nov.  23,  i8fc8. 
Electric  Steering  Apparatus /^r  Boats.    See  Torpedo  Boat^  Griswold's. 

Electric  Subways. 

In  Europe.  Facts  obtained  by  President  Plympton  of  the  Brooklyn  Subways 
Commission  in  a  recent  visit  to  Europe.  Only  three  cities  in  all  Europe  have 
telephone  wires  under  ground.    £.  &*  M.  your.,  Sept.  x8, 1886. 

Letter  and  report  of  Major  of  Engmeers.  Chas.  W.  Raymond-  A  valuable  pa- 
per reporting  on  the  desii ability  of  underground  wires  for  city  of  Washington, 
with  numerous  letters  from  electric  companies  and  electricians,  also  including 
report  on  proposed  subways  for  New  York  by  Julius  W.  Adams,  etc.  Illus. 
Senate  Mis.  Doc.^  No.  15,  5oth  Congress,  second  session. 

New  York.  Description  of  the  Dorset  system  and  tests  of  the  material,  this 
system  having  been  adopted  by  the  Commissfon.  Illus.  Eng.  News, 
Sept.  IX.  1886. 

Annual  Report  of  the  New  York  Board  of  Electrical  Control.  Recommenda- 
tions in  regard  to  subways,  underground  conduits,  etc.,  for  distribution  of 
electricity  in  New  York  City.    Elec.  World,  Jan.  12.  i889. 

Full  report  of  the  New  York  Commission  on  placing  wires  under  ground  giv- 
ing result  of  their  work  for  the  past  year.    Elec  Eng.,  An^.,  1S86. 

Gives  a  good  history  of  the  Board  of  Electrical  Control  ol  New  York  City  and 
its  work.    Eng.  News,  April  21,  et  seg,,  1888. 

Tke  Practical  Working  of.     Paper  before  the  Am.  Inst,  of  E.  E.  by  Wm. 
Meyer,  Jr.    Illus.    Elec.  World,  March,  i89o. 

Paris.  Description  of  cement  conduit  adapted  for  use  in  Paris,  the  cables  being 
supported  by  glass  insulating  hooks.  The  conduits  are  directly  under  the  sur- 
face paving,  and  have  manholes  at  each  street  intersection.  Eng,  News,  Jan. 
25,  i89o.  Vol.  XXIII.  p.  74. 
Electric  Tabulating  System.  The  Hollerithe.  Description  of  electrical  method  of 
tabulating  the  census  returns,  etc.    Illus.    your.  Frank.  Inst.,  April,  i89o. 

Electric  Telegraph  and  Telephone. 
See  Telegraph.     Telephone. 

Electric  Traction.  A  New  System  of.  The  River  and  Rail  system  is  described  and 
illustrated.  Elec.  World,  June  26,  1890,  pp.  54-5.  Elec.  Eng.,  Aug.  6,  i89o,  pp. 
i32-6.    St,  Ry.  Gaz.,  Sept.,  i89o,  pp.  145-7. 

Data.  Paper  by  A.  Reckenzaun.  read  in  London  before  the  Old  Students' 
Assn.,  April,  i89o.  Diagrams  and  tables.  Elec.  Eng ,  June  18,  i89o,  pp. 
480-3.  Elec.  W^([?r/t/,  June  7 ,  i89o,  pp.  389-9o.  Elec,  Rev..  May  9,  i89o,  p.  527, 
et  seg. 

Waller-Manville  System 0/ Electric  Traction.  Some  novel  features  are  shown 
in  the  details  of  the  system.    Elec.  Rev.,   May  9,  i89o,  p.  513. 

See  Electric  Current.    Electric  Railroad. 

Electric  Transfer  Table.  See  Transfer  Table. 

Electric  Transmission  of  Power. 
See  Electric  Power  Transmission. 

Electric  Voltmeters,  PortabUt  Ayrton  and  Perry's.  These  instruments  are  an  im- 
provement upon  the  Cardew  voltmeters,  and  depend  on  the  expansion  of  a 
fine  wire  due  to  the  heating  effect  of  a  current.    Elec.  World,  Jan.  28,  1888. 
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Electric  V/v^'v^  oftd Phase  Indicator,  iox  alternating  and  undulatory  currents.  A 
diaphragm  is  made  to  move  a  light  mirror  in  harmony  with  the  current  vibra- 
tions, and  the  form  of  the  waves  is  indicated  by  the  movement  of  a  spot  of 
light.  In  this  way  photographs  of  the  wave  forms  may  be  made.  Elihu 
Thomson  in  Elec.  World,  Jan  aS,  1888. 

A  very  delicate  machine  for  measuring  minute  and  rapid  fluctuations  of  current. 
Illustrated  description,  from  Electrotecknische  ZeitschrifU  by  C.  Grawii\kel  and 
K.  Streckner.    Electrician,  Feb.  13.  i89i,  pp.  459-61. 

Blectric  Weighing  Machine.  The  Snelgrove  Electric  Weighing  Machine.  An 
ingenious  self-balancing  weighing  device,  described  and  illustrated  in  Eiec. 
/dev.,AuK,  16,  1889. 

Blectric  AVelding. 

Applied  to  the  Manufacture  0/ Projectiles.  Paper  by  Lieut.  W.  M.  Wood,  U.  S. 
N.,  read  before  the  Soc  of  Arts,  Boston,  describing  the  method  of  manufac- 
ture.   Sci.  Am,  Sup.,  No.  777,  Nov.  2a,  i89o,  pp.  124x3-14. 

Benardos  System.    Illustrated  description.    E.  <S»  M,  Jour.,  Jan.  5, 1889. 

Bratmvellon.  The  Rheostat  is  fully  described  and  table  of  tests  on  iron  and 
steel  are  given.  Proc.  Inst.  C  E.,  Vol.  CIL,  i89o,  paper  No.  246o,  pp.  i-37. 
Discussion  and  Correspondence,  pp.  3S-72.  Abstracted  in  iE'n;^.  News,  Nov.  15, 
i89o,  pp.  435-6. 

Arc  Weldin£r»  An  illustrated  description  of  the  method  and  apparatus.  Elec, 
World,  Feb.  25.  1888. 

Electricity  as  a  Blacksmith.  An  article  by  Ralph  W.  Pope,  describing  several 
special  applications  of  electric  welding.    Ensr*  Mag-,,  July,  i89i,  pp.  475-83. 

Electricity  in  Welding  and  MetaU  Working;  Brief  paper  by  A.  B.Wood,  de- 
scribing the  methods  of  the  arc-welding  system.  With  discussion.  Trans.  A. 
I.AI.E.,i^9i,p.6. 

Fibrous  structure  of  an  electric  weld,  printed  from  an  etched  specimen  of  a  butt- 
welded  bar.    Eng.  Mews,  Sept.  21,  i889,  Vol.  XXII.,  p.  273. 

Machines.  A  paper  by  Hermann  Lemp,  read  before  the  meeting  of  the  Am.  Inst, 
of  E.  E.  Boston,  May  21, 1890.    lUus.    Elec.   World,  June  7,  i89o.  pp.  3S1-3. 

Practical  Aspect  of.  A  paper  by  F.  A.  C.  Perrine,  read  before  the  Am.  Inst.  E.  E. 
Abstract  in  Eng.  News,  June  6,  i89i,  pp.  539-40.  Eng.  Rec^  June  ao,  iS9i,  pp. 
39-40.    R.  R.  Gaz.,  May  29. 1891,  pp.  36;-6. 

On  Ship-Board.  Repojt  of  U-  S.  Naval  Board  on  Thomson  system  for  use  on 
ship-board.    Jtmr.  Frank.  Inst.,  July,  i89o. 

Thomson,  Prof.  Elihu.  An  interesting  description  of  this  new  process,  illustrated 
by  cuts  of  the  apparatus  used,  and  a  collection  of  specimens  of  the  work  done. 
Elec.  World,  Dec.  25,  1886;  also  Am.  Eng,^  Feb.  2, 1887. 

Thomson,  Prot  Elihu.  A  full  account  of  the  art  of  electrical  welding;  with 
full  description  of  the  apparatus.    Sci.  Am,  Sup.,  May  7,  1887. 

Thomson,  Pro/.  Elihu  on.  Recent  Development  and  Improvements  in.  Elec.  Eng,, 
Oct.  9,  i89o.    Elec.    World,  Oct.  11,  1890,  pp.  264-5. 

Thomson  Electric  Welding  Process-  An  article  stating  the  manner  in  which  this 
process  was  invented  and  perfected,  giving  the  requisites  for  an  electric  weld- 
ing plant,  and  showing  results  obtained  as  indicated  by  tension  tests,  etc. 
Eng.  News,  Jan.  18.  1890,  Vol.  XXIII,  p.  65. 

Thotnsons.  Illustrations  showing  sections  of  bars  welded  by  the  Thomson  pro- 
cess.   E.  ^  M.  your.,  Feb.  9.  i889. 

Thomson  Electric  Welding  Process.  A  paper  read  before  the  Iron  and  Steel 
Institute,  by  Mr.  W.  C.  Fish,  of  Boston,  Mass.  Describes  essentials  of  a  weld- 
ing plant,  and  gives  a  few  results  of  tests  of  welded  specimens  of  metals. 
Lon  Eng.,  Oct.  4.    Abstract  in  Iron  Age,  Oct.  24,  1^89- 
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Electric  "Welding,  continued. 

y^.  Hand  Welding.  Brief  note  givins  comparison  of  cost  m  the  Victoria  Works, 
Eng.,  Electric  welding  much  cheaper.  Eng^,  News^  May  a.  i8qif  pp.  426.  H. 
R.  Gaz.,  May  i,  i8Sa,  pp.  302-3. 

Woodbury,  C.  J.  H.,  before  the  Scranton  meeting  of  the  American  Society  of 
Mechanical  Engineers.  Reviews  the  principles  upon  which  electric  welding 
is  based,  describes  the  apparatus  used  and  then  considers  its  practical  appli- 
cations.   Am,  Engr-t  Oct  17,  1888:  E.  E.  Gaz.,  Nov.  2,  1888. 

Woodbury,  C.J.  H.  Paper  read  before  the  A.  S.  of  M.  E.  Table  is  included 
showing  the  xesults  of  tensile  tests  of  electrically  welded  bars  made  by  Lieut. 
Col.  F.  H.  Parker,  U.  S.  A.  Lon.  Eng.,  June  27,  i&jo,  et  seg.,  p.  5ii.  Discus- 
cussion  on  the  paper,  id,  July  4, 1890,  p.  9. 

Electric  AVires. 

See  Electrical  Conductors, 

Electrical  Induction.  A  paper  by  J.  E.  Taylor  discussing  the  subject  in  a  popula- 
way-    Elec.  Eev.,  July  31,  Aug  7.,  iS9i. 

See  Electric  Current  Induction. 

Electrical  Measuring  Instruments.  Sir  William  Thompson's  New,  A  new  sys- 
tem of  standard  electrical  measuring  instruments  in  which  the  electrical  force 
is  balanced  by  gravity.    Elec.   Worlds  Feb.  25, 188J. 

Standardizing.  By  A.  W.  Meikle ,  before  the  Physical  Society  of  Glasgow  Uni- 
versity. Gives  a  description  of  an  application  of  the  electrolysis  of  copper  sul- 
phates which  has  been  employed  for  standardizing  purposes  in  the  Physical 
Laboratory  for  the  last  two  years.  Tel.  Jour.  &*  Elec.  Rev.,  March  23,  et  seg., 
1888. 

Electrical  Plants. 

Construction  of.  By  Elihu  Thomson,  before  the  Am.  Nat.  Elec.  Light  Assoc. 
Discusses  the  insulation  and  installation  of  wires  and  the  construction  of  plants- 
TV/.  Jour,  &>  Elec.  Rev.,  March  23, 1888. 

Boilers  for*    %^^  Boilers  /or  Electrical  t  etc. 

Insulation  0/  Industrial  Electric  Installations.  A  communication  to  the  Socle t ; 
Internationale  des  Electriciens,  Nov.  27, 1888.  By  R.  V.  Picou.  Elec.  Rei ., 
Nov.  23,  1888. 

Rules  for  the  installation  of  electric  plants  as  adopted  by  the  Boston  Fire  Under- 
writers' Union.  Pamphlet-  9  pp.  Reprinted  in  Eng.  News,  Aug.  9.  i89o,  pp, 
119-20.  Eng.  <&•  Build.  Rec,  Aug.  16,  1890,  pp.  i72-3.  Am.  Arch.,  Aug.  3o,  i^So, 
No.  766,  pp.  135-7.    Elec.   Rev.,  (N.  Y.),  Aug.  23,  i8qo,  pp.  10-11. 

Standard  Specifications  for.  The  specifications  published  in  the  catalogue  of  tht 
United  Edison  Mfg.  Co.,  are  reprinted  in  the  Elec.  Rev.,  July  4,  i893,  pp.  9-ji. 

Steam  Plants  for  Electric  Service.     See  Steam  Plants. 

BltctrlczLl  Reuiuttince,  Compensated  Standards  of .  Paper  read  before  the  Am.  Inst. 
of  E.  E.,  May  16,  x888.  By  Edward  L.  Nichols.  Describes  a  method  of  mak- 
ing a  standard  of  resistance  unaffected  by  temperature,  by  combining  copper 
and  carbon.    Elec.  Eng".,  June,  1888,    Elec.  World,  June  9, 1888. 

Influence  of  Temper  on  the  Electrical  Resistance  of  Steel.  By  H.  Le  Chatelier. 
Experiments  show  that  the  measurement  of  electrical  resistance  determines 
roughly  the  condition  of  the  carbon  in  the  iron.  Comptes  Rendus,  Vol.  CXII., 
i89i. 

Electrical  Speed  Indicator.    ^/^^.  A*«/.,  Dec  i3, 1884. 

Electrical  Stresses.  By  A.  W.  Rucker  and  C.  V.  Bays,  before  the  Society  of  Tele- 
graph Engineers  and  Electricians.  An  intercbting  paper  on  some  phases  of 
static  electricity.    Illustrated.     Sci.  Am.  Sup.,  May  i9. 

Electrical  Theories.  A  Review  of  Modern.  By  Prof.  Wm.  A.  Anthony,  before  Am. 
Inst.  E.  E.,  New  York,  Jan.  21,  i89o.  Elec.  Eng.,  Feb.,  i89o.  Elec.  World, 
Feb.  1, 1890. 
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Electrical  Tranaformers. 

Electric  Lt^ht,  Description  of  the  "transformers"'  on  the  Zipernowski-Deri- 
Blathy  SFStem,  which  is  being  successfully  worked  in  Europe.  Elec.  Worlds 
Jan.  15. 1887. 

Alternating^  Electric  Currents.  Paper  before  the  Am.  Inst.  E.  E.,  New  York, 
by  Prof.  Harris  J.  Ryan,  of  Cornell  University,  giving  results  of  tests  of  the  ef- 
ficiency of  a  commercial  transformer.  Illustrated  by  curves,  etc.  Elec.  World 
Dec.  28;  i889. 

Alternate  Currents.  By  Gisbert  Kapp,  before  the  Society  of  Telegraph  Engineers 
and  Electricians.  Gives  a  full  treatment  of  alternate  current  transformers,  with 
special  reference  to  the  proportion  of  iron  and  copper.  A  valuable  paper. 
Tel,  your,  6*  Elec.  Rev.,  Feb.  18,  et  seg.,  1888:  Lon.  Engineer.  Feb.  10,  etseg.i 
Lon.  Eng.,  Feb.  16,  1888,  etseg.:  Elec.  World,  March  17,  1888. 

Efficiency  of.  Paper  by  Messrs.  Calvin  Huniphrey  and  W.  H.  Powell-  Tables 
and  plates.  EAec.  /:iri^.,  July  2, 1890,  pp.,  16-q.  Elec.  Rev.^  (N.  Y.)  July  5, 
1F90,  pp.  11-3.    Electrician,  July  18,  i89o,  pp.  280-3. 

Electrical  Distribution  by  Alternating  Currents  and  Trans/omters.  By  Rankin 
Kennedy.  Describes  and  compares  the  various  systems  that  have  been  pat- 
ented, and  explains  briefly  the  principles  mvolved.  Elec.  Rev.,  March  18,  2$: 
April  1, 8, 15  and  22,  1887.  Reprinted  by  Electrician ^  Elec.  Eng.,  May,  July 
and  August,  1887.    See  Westinghouse  System  of  Electric  Lighting. 

Historical  Development  of  the  Induction  Coil  and  Transformer.  A  valuable  series 
of  articles  by  Dr.  J.  A.  Fleming.  Electrician,  January  3o,  ifc9i,  pp.  396-7 
et  seq . 

Vs.  Accumulators.  By  R.  E.  Crompton.  beiore  the  Society  of  Tel.  Engineers 
and  Electricians.  A  valuable  paper,  presenting  facts  and  figures  relating  to 
the  distribution  of  electricity  by  accumulators  as  transformer  vs.  transformers. 
Discussion.     Tel.  Jour.  &*  Elec.  Reu .,  April  20,  et  seq. 

Prof.  Elihu  Thomson  s  New  Method  of  Regulating  Current,  or,  Potential  in  the 
Secondaries  of  Transformers.  Illustrated  paper.  Elec.  Rev.,  April  26.  18S9. 
Wochenschri/t  osten.  Ing.  u  Arch.  V..  Sept.  5,  12,  1890. 

Electrical  Units.  A  paper  by  ProC  F.  E.  Nipher,  explaining  the  origin  and  mean- 
ing of  the  terms,  volt,  ohm  and  ampere.  Jour. Assn.  Eng.  Soc.,  Vol.  VII.,  pp. 
83-89  (March,  1888);  Tel.  Jour.  &>  Elec.  Rev.,  April  27.  1888. 

Units  of  Measurement.  By  Sir  Wm.  Thomson,  before  the  Inst,  of  Civil  Engrs. 
Van  Nos.  Eng.  Mag.,  May,  i884. 

Of  the  Present  and  Future.  An  address  by  Prof.  Francis  B.  Crocker  before  the 
Electric  Club,  N.  Y.    Elec.  Rev,,  (N.  Y.),  Jan.  3.  i89i,  p.  22«-9. 

Reportofmeeung  of  International  Congress  of  Electricians  held  at  Paris,  r889: 
session  of  Aug.  29.  1889.  Several  valuable  reports  abstracted  in  Eler.  Rev., 
Sept.  13,  i889,  et  seq. 

Theory  of.  By  G.  Szarvady.  A  good  paper  on  electrical  units.  Treats  of  the 
equations  between  concrete  magnitudes,  change  of  units,  absolute  units,  his- 
tory and  criticism  of  the  C.  G.  S.  system.    Sci.  Am.  Sup  ,  Aug.  i3.  i887. 

The  Volt^  the  Ohm,  and  Ampere.  A  mathematical  exposition  of  the  methods  em- 
ployed in  fixing  the  value  of  these  units.  Read  before  the  Engineers'  Club  of 
St.  Louis,  by  Prof.  F.  E.  Nipher,  of  Washington  University.  Jour.,  Assn. 
Eng.  Soc.,  March,  1888.     Tel.  Jour.  &> Elec.  Rev.,  April  27. 1888. 

Watt  and  Horse-Power.  A  comparison  of  the  ordinary  and  electrical  units  of 
power,  with  a  plea  for  making  the  electrical  standard  universal.  Van  Nos. 
Eng,  Mag.*  December,  1885. 

Electricity. 

And  Gas,  Light  and  Energy  of.  By  J.  T.  Sprague*  Examines  some  of  the 
questions  asked  and  answered  before  the  Committee  of  Parliament  on  lighting 
by  electricity.     Van  A'oj.  Eng.  Mag,,  Vol.  XXI.,  p.  384. 
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Electricity,  continued. 

Application  of.    See  Telpherage,  Telephones,  Street  Railways,  Railroads, 

Applied  to  Engineering-.  By  Wm.  Geipel  before  the  Institution  of  Mechanichal 
Engineers.  An  exhaustive  view  of  the  practical  application  of  electricity  to 
industrial  uses.  Treats  of  the  electrical  transmission  and  distribution  of  power, 
oflocomotion,  lighting  and  metallurgy.  Lon.  Eng.^  Oct.  24;  Sci,  Am.  Sup., 
March  xo,  1888. 

Ampere,  Ohm  and  Volt,  Direct  Measurement  of.  J.  Kessler.  Lon.  Elec,  Rev., 
April  III  1885. 

Atmosphere,    See  Lighting. 

Direct  from  Fuel,  A  proposed  new  process  of  generating  electricity,  which 
promises  to  be  practical  and  economical  on  a  large  scale.  By  Olaf  Dahl. 
Elec.  World,  Dec.  14.  i889. 

Distribution  of ,  Geo.  Forbes.  Elec  Rev.,  London.  Feb.  7.  14  and  21.  1885. 
Contains  tables  ot  sizes  of  conductors  for  currents  trom  two  to  two  thou, 
sand  amperes  and  of  net  annual  cost  per  electrical  horse-power. 

Two  lectures  by  Prof.  Geo.  Forbes,  London.  Gives  the  latest  knowledge  to 
principles  and  practice  in  distributing  electricity.  Elec.  Rev.,  Nevf  York. , 
June  and  July,  1^85. 

By  J.  K.  D.  Mackenzie  before  the  Society  of  Telegraph  Engineers  and  Elec- 
tricians. Discusses  the  use  of  secondary  generators  as  transformers  for  the 
distribution  of  electricity.  Gives  points  on  the  practical  working  of  the 
system.    Elec  Rev,,  Feb.  \T,etseQ.,  1888. 

Edison^ s  Three'  Wire  System.  Compiled  from  Science  and  Am,  Eng.  in  Elec 
Rev.,  Jan.  10,  1885.    Advantages  of  the  system  shown. 

By  the  Ferranti  System.  Paper  before  the  National  Electric  Light  Associa« 
tion,  by  Caryl  D.  Haskins,  describing  the  remarkable  features  of  this  system 
as  employed  in  London,  etc.    Elec.  World,  February  28,  i89i. 

By  Induction  Apparatus.  By  Richard  Ruhlmann.  Zeitschrift  des  V.  deutscher 
Ing.,  1886,  pp.  68-74. 

By  Secondary  Generators.  By  J.  Dixon  Gibbs.  Describes  the  evolution  and 
working  of  a  secondary  generator,  whereby  the  energy  delivered  from  the 
primary  generator  is  transformed  for  all  purposes,  as  for  various  kinds  of 
electric  lights,  motive  power,  etc.  A  grand  prize  of  10.000  francs  granted 
the  invention  by  the  Italian  Government.     Van  Nos.  Eng.  Mag.,  June,  1885. 

Systems.  By  Elihu  Thomson.  Sibley  College.  Lecture  No.  V.  Gives  a  gen- 
eral classification  ol  the  systems  of  distribution,  and  describes  each  in  detail. 
Sci.  Am,  Sup,,  July  2a,  1887. 

Dynamic,  A  series  of  elementary  articles  by  Carl  Hering,  a  theoretical  and 
practical  electrician.    Elec.  Eng.  (N.  Y.).  April,  1886,  et  seg. 

Elementary  Text  Books  on.  List  of  some  elementary  books  on  electricity  in  the 
library  of  the  Gramme  Society,  of  Kansas  City,  Mo.  Elec.  Eng.,  September, 
188S. 

Ether,  Electricity  aud  Ponderable  Matter.  Presidential  address  before  the 
London  Inst,  of  Electrical  Engineers,  by  Sir  Wm.  Thomson.  A  mechanical 
explanation  of  electrical  phenomena.    Elec.  World,  April  27. 1889. 

Exhibition  at  Philadelphia,  General  Report  of  the  Chairman  of  the  Committee 
on  Exhibitions.  An  historical  and  descriptive  account,  accompanied  by 
many  full-page  solar  prints  of  special  exhibits,  your.  Frank,  Inst,  Sup.,  July, 
188$. 

Fire  Hazards  from .    See  Fire  Hazards. 

Flashing  Carbon  Filaments  at  Different  Temperatures.    By  L.  S.  Powell.    Gives 
details  and  results  of  experiments  made  to  obtain  a  clearer  insight  of  what 
really  goes  on  by  employing  different  temperatures  in  flashing.     Tel.  Jour.  6* 
Elec,  Rev.,  May  4,  et  seg.,  1888. 
10 
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Electricity,  continued. 

From  Carbon,  A  brief  description  of  method  recently  patented  by  Mr.  Ediison 
consisting  of  an  iron  melting  pot  which  contains  a  soluble  carbonaceous  elect- 
rode and  oxides,  the  whole  beinsr  heated  by  fuel  burned  on  a  grate.  Illus. 
EUc,  En£:,Oci.'j,  iSqx. 

Galvanism,  Ma^etism  and  the  Telegraph,  Chronohrical  History  o/  fromB.  C 
96intoA.D.i888,  By  P.  F.  Mottday.  EUc.  World.  April  i8.  i89r,  p.  286. 
et  seg. 

htdex  to  Current  Electrical  Literature,  extending  from  October,  i887,  tajnly, 
x888.  inclusive ;  172  pages,  with  some  10,000  references.  Trans,  A.  I.  E.  E.,  Vol. 
v.,  i889  (Pubb'shed  by  the  Institute,  Temple  Court,  New  York.) 

In  the  Art  of  Tannins'.  A  paper  by  Messrs.  Rideal  and  Trotter  read  before  the 
Soc.  Chem.  Indus.,  giving  results  of  a  series  of  experiments.  Extended  ab- 
stract, Elec,  Eev.,]une  a6,  July  3  and  10,  i89i. 

Kirchoff" s  Laws  and  their  application.  By  E.  C.  Rimington.  Gives  a  good 
description  of  the  application  of  Kirchofi's  laws  to  the  finding  of  cuirents  in 
network  of  conductors.  Illustrated  with  m^ny  diagrams.  Tel.  Jour.  &*  Elec 
Rev.,  March  2,  etseg.,  1S88. 

vRtt  Lig'ht  and  Power,  with  Particulars  of  Canadian  Installation^  Abstract  of  a 
very  practical  and  comprehensive  paper  read  by  Mr.  A.  J.  Lawson,  before  the 
Canadian  Soc.  of  C.  E.  Several  statistical  tables  are  included.  Elec,  Rev., 
June  27  and  July  4,  i89o,  pp.  73-^-6,  23-6. 

in  Mills,  Various  Uses  for.  By  C.  J.  H.  Woodbury.  Mentions  briefly  various 
applications  of  electricity  to  purposes  other  than  lighting.  Electruian  6* 
Elec.  ^»^., November  and  December,  1887. 

Jn  Minins",  as  Applied  by  the  Aspen  Mining^  and  Smelting  Company^  Aspen,  Col, 
Paper  by  M.  B.  Holt,  containing  a  brief  record  of  what  has  been  accomplished 
since  1888  by  this  company.  lUus.  Trans.  A.  I,  M,  E.,  i89i,  p.  8.  Abs.,  Ry. 
Rev.,  Oct.  i7, 1891.    Full  paper  in  Eng-,  News,  Oct.  10,  i89i. 

In  the  French  Navy.  A  statement  of  achievements  and  results  in  ten  yeais. 
From  Le  Genie  Civil,    Electrician, Feb.  13, 189 1,  pp.  458-9. 

Measurement  of.    See  Electric  Measurement. 

Modern  Views  of.  Extracts  from  lectures  by  Dr.  Oliver  Lodge  in  London  and 
Birmingham.    Not  published  before.    Lon.  En£.,  Nov.  4,  1887. 

As  a  Motive  Powers  conditions  necessary  to  a  financial  succe^  in  use  of.  A 
paper  before  Am.  St.  Ry.  Assn.  By  Thos.  C-  Barr,  discussing  the  financial 
side  of  the  question  mainly.    St.  Ry.  Gaz.,  October,  i88q. 

By  Prof.  Geo.  Forbes.  Discusses  the  results  which  have  already  been  obtained, 
and  shows  what  steps  are  immediately  possible  with  our  present  knowledge 
and  experience.     Van  Nos.  Eng,  Mag".,  Vol  XXIX.,  p.  161. 

By  Wm.  Wharton,  before  the  Philadelphia  Street  Railway  Convention.  Gives 
a  full  review  of  electricity  as  applied  to  the  propulsion  of  street  cars,  with 
figures  of  expense  and  practical  details.    Sci.  Am.  Supt.  Dec.  3, 1887. 

jPast,  Present  and  Future*  I^ecture  by  R.  W.  Pope,  Sec'y.  Am.  Inst.  Elec. 
Engr's.    your.  Frank.  Inst.,  Jan.  and  Feb.  i89i. 

Physiological  Bearing-  of,  on  Health.    By  Dr.  W.  H.  Stone.    Elec.  Rev.,  Oct.  11, 

i884.    Continued  from  a  previous  number.    Discusses  conditions  of  danger  to 

life. 
Production  Direct  from  Fuel  by  Edison  s  Pyromagnetic  Dynamo.    Paper  read 

before  the  American  Association  for  the  Advancement  of  Science,  New  York. 

By  Thomas  A.  Edison.    R,  R.  ^  Eng.  Jour.,  October,  1887. 

Projection  of  Lines  of  Force.  By  J .  W.  Moore.  Gives  an  illustrated  description 
of  the  use  of  the  lantern  in  obtaining  direct  optical  projections  of  electro- 
dynamic  lines  offeree  and  other  phenomena.  Sci,  Am.  Sup.,  April  21  and  a8, 
1888. 
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Blectricity,  continued. 

Purification  0/  Sewage  by.    See  Sewage,  Furificaiion  of. 

Report  of  Board  of  Control,  N,  Y,  Gives  an  abstract  of  the  report  of  the  Board 
of  Electrical  Control,  addressed  to  the  Governor  and  Legislature  of  New  York 
State.    Illus.    Enr-  &*  Build,  Rec,  Jan.  i4,  1888. 

Report  of  Boards  of  Examiners  on  Telegraphs,  Electro-Dental  Apparatus  and 
Applications  of  Electricity  to  Warfare,  as  shown  in  the  recent  Electrical  Ex- 
hibition in  Philadelphia.  Making  44  pp. ,  well  illustrated,  in  Jour,  Frank,  Inst. , 
March  and  April,  r885. 

Report  on  the  International  Exhibition  at  Paris  in  1881.  By  Major  D.  P.  Heap, 
U.S.A.  Abookof  27opp.,  issuedby  the  Engr.  Dept.,  U.  S.  A.  The  work  is 
mainly  confined  to  electrical  engineering  subjects. 

Self-Induction.  A  report  of  the  experiments  performed  by  Professor  Hughes 
before  the  Royal  Society  of  Arts.  Gives  methods,  apparatus  and  general  con- 
clusions and  their  practical  importance.    Sci,  Am.  Sup  ,  July  24, 1886. 

Storage  of.  A  paper  by  Samuel  Sheldon,  Ph.  D.,  giving  briefly  the  development 
of  the  storage  battery.    Pop.  Sci.  Mon . ,  Jan.  i89i,  pp.  353-63. 

Stttdy  of  Earthquakes  by.    See  Earthquakes. 

Traction  Force,  as  a.  By  Roman  Baron  Gotskowski.  Gives  formula,  with 
special  reference  to  the  accumulator  battery.    Elec  Rev.,  Dec.  28,  1888. 

Transportation,  in.  Compared  with  Steam.  A  valuable  economic  paper  by  Mr. 
O.  T.  Crosby,  read  at  the  annual  jneeting  of  the  Am.  Inst,  of  Elec.  Engrs.  Six 
tables.  St.  Ry.  Gaz.,  June,  i89o,  pp.  89-92.  Elec.  Engr-,  May  28,  i89o,  pp.  395- 
4oo.    Abstract  and  comments  in  Lon.  Engineer,  June  i3,  1890,  p.  471. 

Theories  of  Electrical  Action,  A  review  of  various  theories,  by  Prof.  H.  S.  Car- 
hart.    Abstract.  Jour.  Frank.  Inst.,  Nov.,  1SS9. 

The  transformation  of  heat  into  electrical  energy  ^^ithout  batteries,  thermopiles 
and  dynamo  machines;  also  the  relative  expense  of  several  sources  of  energy. 
Sci.  Am.  Sup.,  July  3i,  18S6. 

In  Transitu,  From  Plenum  to  Vacuum.  Address  of  Wm.  Crookes,  Pres.  Inst. 
C.  E.,  describing  many  phenomena  accompanying  the  passage  of  electricity 
through  various  media.    Illus.    Elec.  Rev.,  Jan.  16,  i89i,  pp.  76-81.  et  seg. 

In  Warfare.  A  Lecture  before  the  Frank.  Inst.,  by  Lieut.  B.  A.  Fisk,  U.  S.  N. 
Gives  an  account  of  all  recent  applications  of  electricity  in  both  land  and  naval 
warfare.     Van  Nos.  Eng,  Mag.,  December,  i885. 

In  Warfare.  A  lecture  by  Lieut.  B.  A.  Fisk,  U.  S.  N.  Jwr,  Frank.  Inst., 
Sept.,  i89o.    Eng,  News,  Sept.  20,  27,  i89d,  pp.  250,  271-3. 

Blectricians',  National  Conference,  of  Philadelphia.  A  full  report  of  this  important 
conference  is  given  in  the  Elec.  Rev.,  Oct.,  x8.  i884,  and  the  four  following 
numbers. 

Electro  Dynamics  of  Stationary  Bodies.  A  valuable  mathematical  pai>er  by  Prof. 
H.  Hertz.  Maxwell's  formulas  are  deduced  without  the  aid  of  quacemions. 
La  Lumiere Elecirigue,  July,  i89d.  Abstract  in  Electrician,  Aug.  29,  i5l9o,^/  seq. 
Elec.  World,  Sept.  20,  1890,  et  seg. 

Electrolysis.     Verification  of  Faraday* s  Law,  with  reference  to  silver  and  copper. 
Paper  read  before  the  M.  &  P.  S.  Section  of  the  British  Association  at  Birming- 
ham, Sept.  7, 1886,  by  W.  N.  Shaw,  M.  A.      Gives  results  of  author's  experi- 
ments.   Elec.  Rev.,  h'^r\%,\^T,      The  Electrician  &*  Elec.  Eng.,  Ai>Ti\,  iH&J. 

Electro -Magnetic,    Induction  Experiments  of  ProJ.  Elihu  Thomson.      A  paper  read 
by  Prof.  J.  A.  Fleming  before  the  Society  of  Arts.    Thirty-eight  figures.    Elec.  * 
Rev,,  May  23.  3o,  i89o,  pp.  577-618.  Elec.  World,  June  i4,  21,  i89o,  pp.  406-8,  422-3. 
7our.  Soc.  Arts,  May  16,  i89o,  p.  626. 

Electro-Magnetic  Mechanisms.  Presidential  Address  to  the  Junior  Engineering 
Society,  by  Prof.  Silvan  us  P.  Thompson.  Electrician,  Dec.  26,  iS9o,  pp.  23S- 
4i,  etseq. 
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Electro-Magnetic  Reciprocating  Ensrine.  Paper  by  Charles  J.  Van  Depoele.  be- 
fore the  A.  I.  M.  E.,  at  N.  Y.,  Sept..  189 d.  Abstracted  in  FJcc.  En^.,  Oct.  8, 
i893,  p.  392;  Ensr.  News,  Oct.  4,  ifc9o,  pp.  293-4. 

Telsa  Alternaiinsr.    In  mining  work.    Illus.    Etec.  En£.,  Aug.  13,  189^. 

Electro- Magnetic  Repulsion.  A  discourse  delivered  at  the  Royal  Inst,  of  Great 
Britain,  by  Dr.  J.  A.  Fleming,  giving  many  experiments,  illustrating  various 
phenomena.    Illus.     Electrician,  March  i3,  i89i,  pp.  567-7i,  et.  seg. 

Electro -Magnets  Applied  to  the  Working  of  Railway  Signals  and  Points.  A  paper 
read  by  I.  A.  Tummis,  of  London,  before  the  Institution  of  Mechanical  Engi- 
neers, the  peculiar  featuie  being  the  great  power  of  the  magnet  which  is  ex- 
erted through  long  range.    Iron,  Nov.  7,  iSJ4. 

The  Cantor  lectures  by  Prof.  S.  P.  Thompson,  D.  Sc.  Very  valuable  and  com- 
prehensive papers.  Illus.  Elec.  Worlds  Aug.  3o,i^,et  seg.  Sci.  Am.  Sup., 
No.  777.  Nov.  22,  1890,  et  seg. 

The  Construction  of.  Translated  from  the  French  of  Th.  Du  Moncel.  Gives 
mathematical  tneory  (algebraically)  based  upon  patient  and  skillful  experi- 
ments. The  laws  are  concisely  translated,  and  the  limits  of  applicability  tested 
Van  Nos.  Eng.  Mag.,  Vol.  XXVIII.,  pp.  51.  and  89. 

Electromotive  Forces  ««  M^  Voltaic  Cell,  Theory  of.  O.  J.  Lodge.  Phil.  Mag., 
London,  March,  April  and  May,  1885.     An  important  paper. 

Electro-Pneumatic  Block  Signalling.     See  Railroad  Signalling. 

Electrostatic  Machine.  IVimhurst's  Electrical  Review,  J  An.  2i,  i2&s*  Gives  details 
of  the  largest  machine  yet  made,  the  diameter  01  the  plat»  being  84  inches. 

Electrotechnics.  A  valuable  series  of  papers,  being  a  translation  of  Uppenborns 
Kalender/ur  Electrotechniker.  By  Chas.  M,  Sames-  "^^gwxi  Kxi  Mechanics, 
Oct.,  1890,  pp.  219-20. 

Elevated  Railways.    See  Railroads,  Elevated. 

Elevation  of  Outer  Rail.    See  Railroad  Track. 

Elevations  Above  Sea  Level  in  New  York.  Determined  by  the  A'.  K.  State  Survey. 
See  Reports  for  l8^3. 

See  also  Primary  Triangulation  of  the  U.  S.  Lake  Survey,  Prof.  Papers,  Corps  of 
Engineers,  U.  S.  Army,  No.  24.  p.  610,  for  descriptions  and  elevations  above 
sea  level  of  permanent  bench  marks  between  Albany.  N.  Y.,  and  Oswego;  also 
between  Port  Colbome  and  Port  Dalhousie,  Can.;  also  between  Lakes  Erie  and 
Huron  and  between  Escanaba  and  Marquette,  Mich. 

With  description  of  permanent  bench  marks  on  aline  from  Sandy.  N.  ].,  to  St. 
Louis,  Mo.,  together  with  map  showing  location  of  principcd  bench  marks. 
Report  U.  S.  C.  and  G.  Survey,  1882. 

At  Various  Points  on  the  Missouri  River,  referred  to  the  St.  Louis  City  Directrix. 
A  table  giving  extreme  high  and  low  water,  standard  high  and  low  water,  as 
adopted  by  Missouri  River  Commission,  etc.  Report  of  Missouri  River  Com- 
mission, r88Q,^.2,7iT .    Appendix  W.    W.  0/ Report  0/ Chief  0/ Engineers,  xt&q. 

Elevator.  Balanced  Hydraulic  Ram.  A  description  of  the  Edoux  Lift  in  the  Eiflel 
Tower,  Paris.    Am.  Mach.,  Aug.  8,  1889. 

Bins,  pressure  of  grain  on  sides  and  bottons  of.  Results  of  experiments  on  a 
large  scale  in  England.    Set.  Am.  Sup.,  Dec.  iS,  1886,  p.  9,i.>8. 

Evolution  of,  in  America.  A  paper  by  Mr.  R.  M.  Sheridan,  read  before  the 
Engr's  Club  of  Kansas  City.  Jour.  Assn.  Eng.  Soc.,  Dec,,  i89o,  pp.  584-8.  Ab- 
stract in  Eng.  News,  Jan,  24,  1891,  p.  77.    Eng.  Record,  Jan.  24  1891,  p.  129. 

Grain.    A  general  article  on  the  construction  of  grain  elevatois,  illustrated  by 
details  from  various  structures.    San.  Eng.,  Nov.  12,  i887. 

Alexandra  Docks,  Liverpool.  Description  of  the  warehouse  and  machinery 
lor  the  storage  and  transit  of  grain.  By  Wm.  Shapton  before  the  Inst.  M. 
E.    Illus.    Lon.  Eng.,  Sept.  11,  i89i,  pp.  296-8. 
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Elevator,  Grain,  continued. 

Construction  of  those  on  the  Can.  Pac.  Ry.  By  Stewart  Howard.  Illustrated. 
Trans.  Can.  Soc.  C.  E.,  Vol.  I.,  p.  24,  iSJJy. 

Pressure  of  Stored  Grain,  Paper  by  Isaac  Roberts  before  the  Brit.  Assn.,  de- 
scribine  experiments  made  with  wheat  and  deriving  formulas.  Eng^.  News, 
Apr.  7.  18S3.  pp.  158-9. 

The  Helicoidal.  Gives  description  of  the  system  to  be  applied  to  the  Tower  in 
Paris.    Sci.  Am.  Sup.t  Sept.  10,  1887. 

Most  Economic.  By  E«  E.  Magovem.  Gives  results  ot  tests  made  on  the  eleva- 
tors supplied  by  the  New  York  Steam  Company.  Steven  s  Indicator,  January, 
1887:  San.  En£r..  Dec.  3,  1887. 

Passenger  Elevators  on  the  North  Hudson  County  Ry.  Description  with  inset  of 
illustrationsof  these  large  hydraulic  elevators,  which  are  designed  to  carry 
20,000  lbs.    Eng.  News.  Jan.  17, 1891,  p.  5o. 

And Reloader/or  Coal.    The  Rondout  coal  yard  machinery  described  and  illus- 
trated.   Sci.  Am,,  June  7,  i8-o,  p.  360. 
See  Hydraulic  Elevators.    Hydraulic  Lifts.    Hydraulic  Machinery. 

Elliptical  Curves.  The  False  Ellipse  Reduced  by  Equation  of  Condition.  Paper  by 
Arthur  S.  C.  Wurtele,  deducing  equations  from  which  false  ellipses  may  be 
constructed  of  any  number  of  centers.  Gives  also  special  constructions.  Trans. 
A.  S.  C,  E.,  Vol.  XXIV.,  June,  1891,  pp.  540-55. 

Ellipsograph,  Arbter^s.  Description  and  theoretical  discussion  in  Wochenschrift  d. 
Oesterr.  fng-.  u.  Arch.  V.,  xfc86,  pp.  168-170. 

Embankments  made  by  Water  Power.  By  Ed.  B.  Dorsey.  Describes  how  a  reser- 
voir embankment  80  ft.  high  could  be  built  by  hydraulic  excavation  and  water- 
carriage,  the  materials  being  deposited  in  place  by  the  water.  Illustrated. 
Trans.  A.  S.  C  E.,  May,  i8;6.  Vol  XV.,  p.  348. 

On  Slopes.  The  lesson  to  be  learned  from  the  West  Deerfield  accident.  An  em- 
bankment having  stood  22  years,  gives  way  suddenly  under  a  passenger  train. 
Editorial  in  i?.  ^.  Gaz.,  April  16, 1886.    With  illustrations. 

Rapid  Construction.  By  J.  A.  Smith.  Describes  the  method  adopted  for  filling 
Hall  street,  St.  Louis,  in  a  short  space  of  time.  Jour.  Assn.  Eng^.  Soc,  Vol. 
VII.,  pp.  J03-I03  (March,  1888).  En£,  6-  Build.  Rec,  March  24,  1888.  R.  R. 
Gas.,  June  1,  1888.    Eng.  News,  Aug.  18,  1888. 

Stability  0/  Swamp.  By  Samuel  McElroy.  Gives  experience  in  dealing  with 
embankments  over  swampy  ground.    R.  R.  Gaz.,  Aug.  3i,  1888. 

See  Canals,  Ship,  North  Baltic. 

Emery  V^heels.  A  valuable  paper  on  the  comparative  economical  value  of  emery 
wheels  and  files.    R.  R.  Gaz.,  May  27.  1887. 

And  Emery  Wheel  Machinery .  A  Miller  Prize  paper  before  the  Inst  of  Civil 
Engineers.  Proc.  Inst.  C.  E.,  Vol.  LXXVII.,  p.  272.  Reprinted  in  Van  Nos. 
Eng.  Ma£.,  February,  188 5. 

And  Files.  Comparative  amount  ot  work  done  by  each.  Illustrations  showing 
cuts  made  in  same  piece  of  metal  by  emery  wheel  and  file  in  same  length  of 
time.    R.  R.  Gaz.,  Feb.  15,  1889. 

Report  by  Coleman  Sellers,  J.  E.  Denton  and  A.  R.  Wolff,  on  "The  Compara- 
tive Value  of  Ffteen  Varieties  of  Solid  Emery  Wheels."  R.  R.  Gaz.,  Oct.  9, 
i89i,  p.  705.    Am.  Eng.,  Oct.  17,  1891,  pp.  i;i-2.    Ry.  Rev.,  Oct.  17,  i8qr,  p.  682. 

Solid.  The  Manufacture  and  Use  of .  By  P.  Dunkin  Paret.  Illustrated.  Sci. 
Am.  Sup.,  April  24.  18^6. 

Emery.  A  paper  on  losses  of  energy  other  than  frictional  losses.  It  includes  a  com- 
putation of  the  amount  lost  by  vibration  in  shafting,  belting  and  bearings.  By 
Prof.  R.  H.  Smith.    Lon.  Eng.,  April  24  and  May  i,  1J85. 
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^nfs\nt^T,  Some  Of ien-Neg'Ucted  Duties  of  tfu.  By  Francis  Collin gwood.  before 
the  Rensselaer  Polytechnic  Institute.  A  most  excellent  review  of  many  im- 
portant matters.  Van.  Nos,  Enr.  Mar*  Am^,,  1886.  iSw/^.  AVwj,  June  i9. 
1886.    San.  En£.,  June  a^,  1886. 

The  Bridge  Engineer.  A  paper  by  J .  A.  L.  Waddell  in  The  Polytechnic,  out- 
lining a  course  to  be  pursued  by  the  would-be  bridge  engineer.  Eng.  Record, 
Oct.  i7, 1891.  pp.  316-18. 

Engineering. 

Agricultural,  in  India.  A  series  of  articles  on  irrigation,  with  the  side  issues, 
geological,  social  and  financial,  which  must  be  considered  in  an  extensive 
scheme.    Lon.  FMg,,  April  6,  ei  scq.,  1888. 

Advancement  of  the  Profession.     See  Addresses,  Herschel, 

A  descriptive  account^  with  plates,  of  the  various  railways  in  the  Alps.  By  Vei^ 
non  Harcoun.    Proc,  Inst.   C.  E.,  Vol.  XCV. 

American^  A  Memoir  of.  By  John  B.  Jervis.  A  valuable  account  of  the  early 
engineering  in  this  country.     Trans.  A.  S.  C  E.,  Vol.  VI.  (1877),  pp.  3^-67. 

America  at  the  Paris  Exhibition,  i%7b.  The  Am.  Soc.  of  Civ.  Engrs.,  exhibit 
described,  and  many  plates  given  of  designs  there  shown.     Trans.  A- S  C 

E.,  Vol.  VII.,  (1878),  pp.  320-422. 

And  Architecture.  Art  and  Utility  in  Building,  An  article  by  Barr  Ferree, 
Univ.  of  Penna.,  discussing  early  methods,  and  advocating  a  better  union  of 
engineering  and  architecture  in  modem  construction.  Eng.  Mag.,  Aug.,  i89i> 
pp.  605-12. 

Artistic.  Article  by  H.  J.  Haber  discussing  briefly  various  pomts  in  designing. 
Eng.  News,  Maya6,  1877,  pp.  i34-6. 

And  Astronomy .  Recent  Progress  in  Civic  and  Mechanical  Engineering  and 
Astronomy.  Report  of  Committees  of  the  Civil  Engineers'  Club  of  Cleveland 
presenting  a  review  of  the  progress  made  in  these  branches.  7our,  Assn. 
Eng.  *S'm:.,  June,  1890,  pp.  3i9-32. 

And  Surveying.     By  Chas.  Latimer.     Jour.  Assn.  Eng.  Soc.,  Vol.  VI.,  p.  4i6. 

And  Technical  Literature,  Handy  List  of.  A  very  useful  catalogue  of  books 
imnted  in  English  from  1880  to  1888  inclusive,  arranged  alphabetically  by  au- 
thors and  subjects:  214S  titles  and  thousands  of  cross-references.  Compiled 
and  published  by  H.  E.  Haferkorn,  Milwaukee,  Wis.,  8vo-  Cloth,  pp.  168. 
($2.75.) 

AsaProfession,  An  Address  to  Uu  Alumni  Assoc,  of  Stevens  Inst*  of  Tech., 
by  Wm.  Kent,  M.  E.  A  vigorous  plea  in  behalf  of  this  as  one  of  the  learned 
professions.     Van  Nos.  Eng.  Mag.,  Aug.,  18S5. 

Beginnings  of .  A  paper  by  J.  Elfreth  Watkins,  tracing  the  history  of  the  var- 
ious departments  of  engineering  from  the  oldest  times,  including  the  evolution 
of  engineering  instruments  with  discussion*  Trans.  A.  S.  C  ^..  May,  1891, 
Vol.  XXIV.  pp.  309-84. 

Canal.    See  Canal  Engineering. 

Centennial  Exhibition.  Report  on,  by  Maj.  D.  P.  Heap,  U.  S.  A.  A  carefully 
prepared  document  of  450  pp.,  amply  illustrated:  giving  a  complete  descrip- 
tion of  all  engineering  models  and  devices,  together  with  much  valuable  re- 
lated matter.    Issued  separately  by  the  Engr.  Dept.,  U.S.  A. 

Century  of  Progress.  An  editorial  article  vnih  "diagrams  showing  growth  of 
railways,  water- works  and  population  of  United  States  and  Canada.  Eng. 
Newst  April  27,  1889. 

Civil,  Father  of.    See  Baldwin. 

Electrical,  Review  of  Development,    %Qt  Addresses,  Preece. 

Estimates,  Costs,  Accounts,  etc.  A  series  for  young  engineers  showing  the  meth- 
ods of  making  estimates,  etc.,  with  a  discussion  of  the  underlying  principles. 
Mech.  World,  ]iiTi.  t,  ill . 


ENGINEERING.  151 

Engineering,  continued. 

Finance.  Costs^EsHmates^Frices ,  An  article  discussing  the  methods  of  conv- 
puting  these  elements.     Lon.  Eniineer,  Dec.  19. 1890,  pp.  493-8. 

Inventions  Since  i9b2.  An  address  by  Sir  Fredk.  Bramwell,  PTest.  Inst.  Civ. 
Engrs.  Gives  a  valuable  review  of  the  various  new  appliances  and  methods  in 
all  departments  of  engineering  in  the  past  23  years.    Irim,  Jan.  16,  1885. 

Laboratories.  Abstracted  from  a  paper  by  Prof.  B.  W.  Kennedy  before  the  Inst, 
of  Civil  Engrs.    R.  R,  Gas.,  Jan.  28.  i887. 

Laboratories.  Notes  on  the  Engineering  Laboratories  of  the  Mass.  Inst.  Tech,  A 
description  of  the  laboratories  with  methods  of  conducting  varioub  tests.  By 
Gaetano  Lanza.  From  Proc.  Inst,  C.  E.,  Vol.  XCL,  Part  I.  Technology 
Quarterly,  Vol.  I.,  No-  4«  pp.  356-74.  Description  of  the  new  laboratory,  id.. 
Vol.  III.,  1890,  No.  2,  pp.  144-50. 

Laboratory.    See  Cement  Laboratory . 

Literature.  An  American  Society  for  the  writing  of  Engineering  Works.  By 
Prof.  J.  A.  L.  Waddell.  Advocates  the  formation  of  such  a  society.  Jour. 
Assn.  Eng-,  Soc.t  Vol.  IV.,  p.  419. 

Literature,    See  Diary. 

Modern  Spirit  0/  the  Engineering  Profession,    See  Addresses,  Cooley . 

Progress  in  Civil  and  Mechanical  Engineering  and  Architecture  for  j88q.  Report 
of  Committee  on  Civil  Eng.  and  Surv.,  by  Csrrus  G.  Force,  Jr.,  on  Mechanical 
Eng'r'g  by  Walter  Miller;  and  on  Architecture  by  John  H.  Richardson;  all  of 
Engineers' Club  of  Qeveland,  p.  9.  Jour .  Assn.  Eng.  Soc.,  March,  i89o.  Vol. 
IX.,  p,  127. 

Proposal  for  an  Academy  of.  A  paper  read  before  the  Am.  Assoc.  Adv.  Sc,  by 
Wm.  Kent.  A  rather  visionary  proposition  to  establish  an  exclusive  body,  at 
once  honorary  and  executive,  in  America.  Van  Nos.  Eng.  Mag.,  October, 
1886.    Also  Eng.  News,  Oct.  16, 1886,  and  Am,  Eng.,  Oct.  6, 1886. 

Reviewoffor  j88^.  A  long  editorial  in  Lon.  Engineer,  for  Jan.  6.1888,  gives  a 
good  review  of  the  engineering  progress  and  practice  for  the  year  1887. 

Review  of.    See  Addresses;  Brace,  Chanute. 

School  of  Application  at  Willets  Point,  N.  Y.  Its  present  organization  and  work 
done  by  West  Point  Cadets  graduating  into  the  engineer  corps  of  the  army. 
An.  Rep.  Chief  of  Engrs.,  U.  S.  A.,  1885,  pp.  427. 

Societies  (Civil)  in  the  U,  S.  A.  A  list  of  such  societies,  with  names  of  officers. 
Eng.  News,  July  11,  x88S.    See  also  Addresses,  Cleeman, 

Societies.    St.  Louis  Club.    History  of.    See  Addresses,  Potter. 

Students.  The  Training  of.  By  Prof .  Geo.  L.  Vose,  in  Vol.  II.,  p.  i;  and  A 
Course  of  Study  for,  by  John  D.  Crehore,  Vol.  I.,  p.  3So.  7<»*r,  Assn.  Eng.  Soc. 
See  Technical  Education:  also  Mechanical  Engineering- 

Structures,  Destructive  Agencies  in.  A  series  of  articles  discussing  the  agencies 
tendmg  to  destroy  engineering  structures  and  their  remedies.  Am.  Eng.,  Aug. 
15, 1888. 

Steam  at  the  Philadelphia  Edison  Electric  Station.  Illustrated  description.  Elec. 
Eng,,  Oct.  8,  i89o.         • 

Steam,  River  Practice  in  the  West,  By  J.  M.  Sweeney,  before  the  Nashville 
meeting  of  the  American  Society  of  Mechanical  Engineers.  Am.  Eng.,  June 
13,  1888. 

Steam.  Introduction  to  the  Study  of  .  By  R.  H.  Buel.  A  series  of  articles  for 
practical  men  with  a  limited  education.    Am.  Eng.,  May  30,  et  seq.,  1888. 

Engineering.  See  Miscellaneous  Notes,  Mechanical  Engineering,  Municipal  En- 
gineering.  Civil  Engineering,  Sanitary  Engineering.  Electrical  Engineering. 
Mining, 
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Engineers. 

And  Woirt'Earners,  The  responsible  position  of  Engineers  in  the  delicate  rela- 
tions of  employers  and  employed,  which  is  coming  to  have  such  ominous 
import  in  all  civilized  countries.  Clearly  and  forcibly  presented  by  J.  C. 
Bayles.     Trans.  A.  I.M.E.t  Halifax  meeting,  i885. 

Civil  vs.  Military.  A  controversy  on  the  subject  of  employing  graduates  of 
West  Point  on  government  engineering  works,  to  the  exclusion  of  civilians 
from  positions  of  responsibility.  Both  sides  presented.  E.  6»  M*  7our.,  March 
7,  i4,  and  28,  April  4,  i885.  A\so  Am.  En^.,  A^n\  3,  1885.  ^^  also  River  and 
Harbor  Bills. 

Contractors  andtke  Public.  Article  discussing  their  relations  and  general  condi- 
tions governing  public  works.  By  C.  F.  J.  En^.\Record^  Oct.  3,  i^Qi,  pp.  281-2. 
Also  on  same  by  Julius  W.  Adams,  ^»^.  ^^^<w^,  Nov,  7,  i89i,  p.  Z%.  R.  E. 
McMath,  Eng,  Record,  Dec.  5,  iWi,  p.  5. 

Royal,  0/  England.  Difficulties  experienced  in  filling  the  corps.  Lon.  Engineer, 
Dec.  II,  188S. 

Status  of.    See  Addresses. 

Their  Relations  and  Standing.  By  R.  E.  McMath.  Gives  a  short  history  of  the 
development  of  the  Engineering  Department  of  the  U.  S.  Army.  your.  Assn. 
Eng.  Soc.t  Jan.,  1887. 

Engine  Room  Practice.  A  paper  by  Wm.  W.  Wilson  giving  an  account  of  recent 
improvements  in  construction,  arrangement  and  management  of  marine  en- 
gines.   Lon-  Eng.t  May  29,  i89i,  pp.  6S8-60. 

Engine  Fly  V^heels.    Set  Engines,  Steam.    Fly   Wheels. 

Engine  Governors.    See  Engines,  Steam.    Governors. 

Engines,  Air,  See  Aerial  Navigation,  Flying  Machine. 

Ammonia.    See  Ammoniacal  Gas. 

A^ua  Ammonia,  Theory  of .  By  E.  E.  Magovern.  Jr  ,  Am.  Soc.  C-  E.  Illus- 
trated, pp.  10,     Trans.  A.  S.  C.  E.,  Oct.,  18^8,  Vol.  XIX.,  p.  127. 

Bisulphide  0/  Carbon,  Propelled  by.  The  fallacy  of  claiming  any  advantage  for 
this  fluid  over  steam  shown  by  W.  P.  Trowbridge.  An  entirely  superfluous 
argument,  however,  to  one  acquainted  with  the  fundamental  principles  of  effic- 
iency in  heat  engines.    Sch.  of  Mines  Quar.,  April,  1886. 

Foundations  for.    See  Foundations,  Elastic,  Asphalt. 

Ether.  Lusini's.  Illustrated  description  of  this  engine  in  which  ether  vapor  re- 
places steam.  From  Les  inventions  Nouvelles,  Set.  Am.  Sup.,  Nov/ 1*,  i89i. 
No.  828,  pp.  i3223-4. 

Friction  of.    See  Friction, 

Heat.     See  Engines,  Neat;  below. 

Petroleum.    See  Engines,  Petroleum,  below. 

flumping.   See  Pumping  Engine, 

Shafts  of.    See  Shafts,  Shafting. 

Steam.     See  Engines,  Steam,  below. 

Water  vs.  Air.  By  L.  Trasenster.  A  mathematical  treatment  of  air  and  water 
engines.  Concludes  that  compressed  air  possesses  advantages  in  certain 
places ;  for  ordinary  service  high  pressure  water  engines  are  preferable  on 
score  of  efficiency  and  economy.      Van  Nos.  Eng.  Mag.,  Vol.  XIX.,  p.  429. 

Without  Fire,  for  Rail  and  Tramways.     Full  account,  with  cuts  and  certificates 
of  performance  for  the  past  year  of  two  such  engines-     Invention  of  Mr.  Hon- 
igmann.  Works  with  a  solution  of  hydrate  of  soda;  seems  to  be  economical  and 
efllicient.    Lon.  Engineer,  Jan.  23,  i885.    See  also  Locomotive,  Caustic  Soda. 
Engines,  Gas. 

Atkinson  Engine.  Fully  described  and  illustrated.  Lon.  Eng.,  December  f8, 
1885. 
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Bngines,  Gas,  continued. 

Atkinson's  and  others.  Report  of  the  Committee  on  Science  and  Arts  of  the 
Franklin  Institute  upon  Atkinson's  Gas  Engine  in  comparison  with  others. 
Cuts  of  the  principal  gas  engines,  awards,  premium  and  medal  to  Atkinson's 
as  superior  in  simplicity,  economy  and  regulation.  Ten  horse-power  engines 
consumes  21%  cubic  feet  of  gas  per  hour  per  brake  horse  power,  your.  Frank. 
Inst.,  June,  1889. 

Atkinson's,    Abstract  of  a  report  from  Prof.  Unwin  on  the  trial  of  the  gas  engine 
invented  by  Mr.  James  Atkinson,     llie  tests  gave  a  consumption  of  22  cu.  ft 
of  gas  per  hour  per  horse  power.    Lon.  Engineer,  May  6  and  i3, 1887. 

Beck's,  A  report  of  an  exhaustive  series  of  experiments  made  by  Prof.  A.  B.  W. 
Kennedy  on  Beck's  gas  engine.  Illus.  Lon.  Engineer,  May  4.  1^88.  Ab- 
stracted Eng:  News,  June  9,  1888. 

Combustion  in  the.  By  Prof.  R.  Shottler.  Zeitschrift  des  Deutscher  Insr- ,  1886, 
pp.  2I0-2I4,  234-240.    Also  by  Prof.  Slaby.    /</,i  pp.  325-329. 

Controversy  in  Eni^Umd.  Suits  for  damages  for  infringement  of  the  Otto  pat- 
ents. An  injunction  sustained  after  a  four  weeks' trial.  Full  proceedings  in 
the  cises.    Lon,  Ensr.,  Nov.  28,  i885,  et  seg, 

Daimler  Gas  and  Petroleum  Motor,  Illustrated  description  of  a  two-cylinder  gas 
engine.    Am,  M/r.,  March  6,  i89i.  p.  201. 

Economical  Use  of,  for  the  Production  0/  Electricity.  An  abstact  from  a  lec- 
ture delivered  at  the  Paris  Electrical  Exhibition,  by  W.  E.  Ayrton.  Van  Nos. 
Efiff,  Mag.,  Vol.  XXVI.,  p.  294. 

Efficiency  of.  A  paper  read  before  the  Liverpool  Eng.  Soc.  by  Thomas  L.  Mil- 
ler, M.  E.  Lon.  Engineer,  June  13,  i8go.  et  seg.  Am.  A(/"r.,  June  27, 1890, 
et  seg. 

Elementary  Principles  of.    By  D.  Lane.      Van  Nos.  Eng,  Mag.,  Nov.,  1885. 

Experiments.  By  Mr.  Benj.  Davies.  Indicator  car(;^s  and  diagrams,  and  meth- 
ods of  ignition.    Lon.  Engineer,  Sept.  26,  i89o,  pp.  251-2. 

Griffin.  Gives  details  of  experiments  with  a  Griffin  gas  engine.  Showed  a 
consumption  of  1S.86  cubic  feet  per  hour  per  horse-power.  Lon.  Eng.,  April 
13,1888:  Lon.  Engineer,  M^y  2$,  et  seg.,  1888. 

Lecture  by  Dugald  Clerk  before  Lit.  and  Phil.  Soc.  Oldham.  History,  principles 
and  prospects.    Set.  Am.  Sup.,  April  11, 1885. 

Otto.  A  full  report  of  tests  made  at  the  Stevens  Institute  on  a  10  horse-power- 
gas  engine*  It  also  gives  the  relative  economy  of  tbe  gas,  steam  and  hot  air 
engines.     Van  Nos.  Eng.  Mag.,  February,  i884. 

Paper  on  gas  engines,  with  a  description  of  the  Simplex  engine.    By  Edward 
'  Delamon-Debouttsville,  of  Rouen.    Lon.  ^ly^..  Aug,  2.  i889.  etseg, 

Paris  Exhibition,  By  M.  Armengaud.  Presents  explanations  of  the  structure 
and  mode  of  working  of  the  different  engines  exhibited.  Van  Nos.  Eng.  Mag., 
Vol.  XX.,  p.  148. 

Report  of  the  committee  on,  at  the  Electrical  Exhibition.  Jour.  Frank.  Inst., 
October,  iJf85. 

Sturgeon.  Bnef  description,  with  drawing,  of  tbe  cylinders  of  the  Sturgeon  gas 
engine.    Vjoh.  Engineer, ]Mn<t\i,if&%. 

Theory  of ,  By  Dugald  Clerk,  before  the  Inst,  of  Civ.  Engrs.,  with  discussion. 
Gives  results  of  the  author's  experiments.  A  good  paper.  Van  Nos.  Eng. 
Mag,,  Vol.  XXVII.,  pp.  354  and 441;  also  Van  Nos.  Sci.  Series^  No.  62. 

Theory  of.  Published  in  1862  by  M.  Bean  de  Rochas.  An  important  document 
pertaining  to  the  legal  contest  of  Otto  vs.  Steel.  Translation  given  in  Lon. 
Engineer,  Dec.  4.  1885. 

See  Heat. 
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Engines,  Heat. 

Action  of  Heat  En^itus  as  Explained  by  the  Molecular  Theory .  Presidential 
address  to  the  Liverpool  Polytechnic  Soc,  by  H.  S.  Hele-Shaw,  M.  I.  C.  E- 
Irony  May  i,  i89i,  pp.  383-5. 

An  Illustrated  description  of  a  new  and  practical  form  of  hot  air  engine.  A  test, 
of  which  a  detailed  account  is  given,  showed  that  2.9S  pounds  of  coke  was 
burned  per  brake  harse  power,  and  t.qx  pounds  per  indicated  horse  power. 
Enff.  News,  Sept.  i4. 1889.    Vol.  XXII.,  p.  242, 

Benier's  Hot  Air.  Description  of  the  above  engine,  with  |>lan,  ifeciional  ele\'a- 
tions  and  sections.  Lon.  Eng-ineer,  Nov.  4,  1S87:  Set,  Am.  Sup.,  Dec.  10,  1887. 
Polytechnische  Journal,  Vol.  CCLXVIL,  1888,  p.  x93;  Abstract,  Proc.  Inst. 
C.  E.,  Vol.  XCII.,  pp.  488-9. 

Of  the  Future.  A  discussion  of  the  telative  merits  of  the  steam  boiler  and  en- 
gine compared  with  the  gas  generator  and  motor.  Illus.  Trials  by  Mr.  Aime 
Witz  showed  a  considerably  greater  economy  from  the  latter.  From  La  Nature, 
Set,  Am.  Sup.,  No.  799,  April  25.  i89i,  pp.  i276i-2.  Discussion  from  Gas  World, 
ibid.,  p.  X2769.    Lon.  EnjT'*  April  17. 1891,  pp.  453-4. 

Harsrreaves.  Gives  a  description,  with  sectional  elevation,  of  Hargreaves  thermo- 
motor.  which,  at  100  revolutions  per  minute*  indicated  40  horse-power.  It  con- 
sumes 20>^  lbs.  of  coal  tar  per  hour.  The  highest  available  efficiency  is  73  per 
cent.    Lon.  Engineer,  Jan,  27, 1888;  Power  6*  Steam,  March,  1K8. 

Other  than  Steam..  A  series  of  lectures  by  H.  Graham  Harris,  M.  Inst  C.  £• 
Jour.  Soc.  Arts,  July  12,  i889,  et  se^.    Vol.  XXXVII.,  p.  687,  et  seg. 

Operated  by  Other  Mediums  than  Steam.  By  George  H.  Babcock.  A  paper  on 
"Substitutes  for  Steam."  covering  wfth  the  discussion  60  pp.  fully  illustrated. 
Many  kinds  of  substances  are  used  which  are  here  discussed,  together  with  the 
forms  of  engines  using  them.     Trans.  A.  S.  M,  E,,  Vol.  VII.,  p.  6S0. 

Triple  Thermic.  By  Chas  H.  Haswell  before  the  American  Society  of  Civil 
Engineers.  Gives  description,  operation  and  results  of  a  single  expansion., 
non-condensing  steam  engine,  supplemented  by  the  evaporation  of  bisulphide 
of  carbon  and  expansion  of  its  vapor.  Trans.  A.  S.  C.  E.,  Vol.  XVII.,  pp. 
X93-199,  October,  x888 :  .Sr;.  Am.  Sup.,  April  i4>  1888;  Lon.  Engineer,  June  x, 
1888. 

Review  of  the  Tfurmigofthe  Paris  Exhibition.  By  V.  Dwelshauver-Dery.  Com- 
pares the  economy  that  it  is  possible  to  obtam  in  the  employment  of  heat  in  the 
engine  with  that  which  is  possible  to  obtain  in  the  production  of  heat  in  the 
fire-place.     Van  Nos.  Eng.  Mag.,  Vol.  XXII.,  p.  89. 

Engines,  Petroleum. 

A  description  of  the  action  of  Spiel's  engine,  which  works  very  much  like  the 
gas  engine.  Fully  illustrated.  Lon.  Erig.  \  also  Set.  Am.  Sup.,  April  3, 1886. 
For  tests  of,  see  Engineer,  Jan.  21,  1887. 

A  paper  by  Prof.  Wm.  Robinson  before  the  Brit.  Assn.,  stating  the  general  prin- 
ciples, and  describing  various  apparatus.  Tables  giving  properties  of  various 
oils  given.  Lon.  Engineer,  Sept.  11,  iS,  25,  1891.  Extracts  in  Am,  M/r.,  Oct. 
3o.  i89i,  etseg. 

Gives  a  series  of  interesting  diagrams  from  a  petroleum  spirit  engine.  Lon. 
Engineer,  June  15,  x888. 

Engine,  Steam. 

Description  of  a  novel  form  of  steam  engine;  dispensing  with  all  eccentrics,  rods, 
steam  chests,  valves,  etc.,  the  piston  itself  by  its  peculiar  construction  acting 
as  its  own  slide  valve.  Illustrated.  Eng.  News,  Octobor  26,  X889,  Vol.  XXII., 
p.  389. 

Translation  of  M.  Hallauer's  experimental  study  of  the  influence  of  expansion 
in  simple  and  compound  engines.  7our.  Assn.  Eng.  Soc,  Vol.  I.,  pp.  298,  Ssq, 
345,  .";86,  and  Vol.  II..  pp.  bi  and  2o9. 
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Engine,  Steam,  continued. 

Translation  of  M-  Keller's  Report  upon  M.  Hallauer's  Memoir  on  the  expansion 
and  efficiencies  of  simple  and  compound  enffines.  Jour.  Assn.  Eng:  Soc.,. 
Vol.  I.,  p.  18. 

Allen^  Report  on.  Gives  details  of  the  experiments  conducted  at  the  Exhibition 
of  the  American  Institute  to  ascertain  the  economy  and  effective  power  of  the 
Allen  engine.     Van  Nos,  En£r.  Ma£.,  Vol.  IV.,  p.  524. 

Apf  lied  to  Bicycle  and  Tricycle,  A  description  of  a  small,  light,  steam  engine 
and  boiler,  invented  by  L.  D.  Copeiand.     Am,  Afach.,  March  3, 1888. 

.  Bl<ut  Furnace  Blowing!'  Engine,  A  paper  by  Fred.  W.  Gordon,  read  before  the 
Am.  Soc.  M.  E.,  describing  in  detail  a  carefully  designed  engine.  Illustration 
of  engines  and  valves,  and  indicator  diagrams  given.  Engr^  News,  July  6,  i89i, 
pp.  6hS. 

And  Boiler.  A  very  clear  and  elementary  statement  of  the  scientific  principles 
involved  in  the  steam  engine.  By  A.  R.  Wolfi^  M.  £.  A  series  of  articles. 
Eng',  News,  Feb.  20,  1886,  et  seq. 

Calculations,  Simple  Formulas  for ^  By  Prof.  W.  C.  Unwin.  Some  of  the  most 
important  theoretical  and  empirical  formulas  brought  together,  and  tables  giv- 
en to  assist  in  evaluating  them.  Lon.  Engineert  April  9, 1886.  Also  Am.  Eng-.t 
May  6,  1886. 

** Climax,^'  Gives  an  illustrated  description  of  the  Climax  steam  motor,  and  de- 
tail of  a  trial  run  of  five  hours.  The  boiler  is  composed  of  two  coils  of  pipe. 
Lon.  Eng-.,  April  x,  i887. 

Compound. 

A  veryi  complete  description  of  WiUan's  receiver  compound  engine,  for  which 
an  economy  of  24  lbs.  of  steam  per  indicated  horse-power  per  hour  is 
claimed  when  indicating  only  eight  horse-power.    Lon.  Eng.,  April  i7,  i8Ss. 

ByH.  Turner.  Gives  a  description  of  a  new  form,  tandem  compound,  of 
steam  engine.    Lon.   Engineer,  July  20, 1888. 

Calorimetric  Investigation  of  the  Performance  of  a  Compound  Engine.  A  paper 
by  Mr.  W.  H.  Nauman  describing  a  test  made  on  a  compound  Engine  at 
Augsbutg.  Bavaria,  and  discussing  results.  Proc.  Eng^.  Cludt  Phila.,  Dec. 
1887,  Vol.  VL,  pp.  2I3-2I0. 

Corliss.  Gives  a  brief  description  with  two^page  plate  and  other  engravings  of 
a  compound  Corliss  engine.  Cybnders  40  X  70  in.,  stroke  72  in..  2,500  indi- 
cated horse-power.    Lon.  Eng,,  April  16,  x888. 

Cut-oflFin  the  Large  Cylinder.  By  Prof.  R.  H.  Smith.  A  theoretical  discus- 
sion of  considerable  value.  Graphical  solutions  given.  Lon.  Engineer, 
Nov.  27.  1885. 

At  Dublin.    A  short  description,  with  a  two-page  plate  showing  plan,    eleva- 

ition,  cross-section  and  valve  gear  of  a  compound  condensing,  engine  fitted 

with  Collman's  valve  gear.    Cylinders  are  cast   steel,  jacketed.  14   and  ao 

inches  in  diameter.   28  inches  stroke:  speed,  87  revolutions;  pressure,  iSo 

lbs. ;  horse-power  1^0.    Lon.  Engr.,  Feb.  3,  1888, 

Horizontal.  Gives  an  illustrated  description  of  a  compound  horizontal.  2,000 
indicated  horse-power  engine.  Cylinders  38  and  66  in.  in  diameter.  6  feet 
stroke,  pressure  95  lbs.,  piston  speed  600  feet  per  minute.  Lon.  kng^.,  Jan. 
20, 1888;  Sci.  Am.  Sup.,  Feb.  25.  1888. 

Horizontal,  with  Frikart  valve  gear.  Description  and  double  plate.  Lon. 
Engr*,  June  x8,  i89o,  p.  739. 

Investigates  a  formula  which  shall  determine  the  pressure  at  any  part  of  the 
stroke,  etc     Van  Nos.   En£.  Mag.,  Vol.  IX. 

For  Manufacturing'  Purposes.  By  Chas.  S.  Main,  before  the  Scranton  meet- 
ing of  the  Am.  Soc.  M.  £.  Discusses  the  use  of  the  compound  engine  for 
manufacturing  purposes,  the  relative  areas  of  cylinders  and  the  regulation 
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Engine,  Steam, /t^r  Manufacturings  PurposeSy  continued. 

of  pressure  in  the  receiver.    Am.  En£.,  Oct.  24.  1888:  abstracted  R.  R.  Gaz., 
Oct.  i9,  1888. 

Aft//  Engine.  An  illustrated  description,  with  details  of  the  performance  of  an 
engine  provided  with  double-beat  equilibrium  valves.  The  engine  was  con- 
structed under  a  guarantee  ot  economy  in  steam  consumption  and  in  regu- 
larity of  speed.    Lon.  Ene,^  May  27,  1887. 

MuiticylindeTtOr  Compuund:  its  Theory  and  its  LimitafumS'  Paper  read  be- 
fore Am.  Soc.  M.  E.,  by  Robert  H.  Thurston,  from  advance  sheets  of  Tran- 
sactions. Jour.  Trans.  Soc^  Dec,  i8S9,  and  Jan..  i89o.  Abstract  in  Me- 
chanics, Dec,  i889.     Trans.  A.  S-  M.  E.,  Vol.  XL,  189^,  pp.  135-87. 

Non-Condensing,  Cost  0/ Power  in.  Experiments  and  theoretical  discussion 
showing  relation  of  cost  of  power  to  cut-off,  etc,  by  Charles  E.  Emery. 
Trans.  A.  S.  M.  E.,  Vol.  X.,  1889. 

And  N on- Condensing  Steam  Jackets,  etc.  By  Chas.  E.  Emery.  Presents  tabu- 
lar statement  showing  the  results  of  experiments  made  in  1874  on  a  number 
of  steamers  to  ascertain  the  best  means  of  securing  economy  of  fueL  Trans. 
A.  S.  C.E.  Vol.  III.,  (1874),  pp.  367-394. 

Relative  Economy  0/ Simple  and  Compound  P.n fines.  An  argument  in  favor  of 
the  simple  engine  for  mills  and  factories.    Am.   Eng.,  April 24,  188:. 

Paper  by  S.  W.  Robinson  treating  cf  the  two-clyinder  compound  engine  in 
which  the  strokes  are  simultaneous,  or  co-initial  and  coterminal  with  receive 
er,  cushion,  clearance,  etc.     Van  IVos.  Eng.  Mag.^  Vol.  XXIX,  pp.  329  and 

353. 

Specifications  of  a  Single  Tandem  Compound  Corliss  Condensing  Engine. 
Mech.  World,  Nov.  i,  1893,  p.  176,  etseq. 

Tandem.  Brief  description  with  two-page  plate  of  a  pair  of  compound  tandem 
engines  having  cylinders  20  and  42  inches  in  diameter  and  6  feet  stroke. 
Lon.  Eng.,K\xz,  26,  1887. 

Tandem.  Brief  description,  with  two-page  plate  showing  plan,  elevation  and 
sections  of  exhaust  valves  of  a  tandem  compound  horizontal  engine,  con- 
structed at  Rouen.    Lon.  Eng.,  Nov.  11.  et  seg.,  18S7. 

"  Triumph^'  Compound  Engine.  Illustrated  description  of  a  form  of  compou**" 
engine  having  three  high  and  three  low  pressure  cylinders,  each  set  of  pis- 
tons controlling  the  steam  supply  of  the  set  next  preceding;  so  serving  as  a 
perfect  valve  device.    Ry.  Rev-,  Feb.  8, 1890,  p.  81. 

Vertical.  Detail  drawings,  fully  dimensioned,  of  all  the  parts  of  the  engines 
for  the  Indian  State  Railway.    Lon.  Plngineer,  Sept.  2.  etc.,  1887. 

Condensation  in  Cylinders. 
By  M.  E.  Couste.    Gives  an  analvsis  of  condensation  from  the  physical  and 
mathemetical  theory  of  the  condenser.    Compares  the  surface  and  injector 
systems,  etc.     Van  Nos.  Eng.  Mag.,  Vol.  I.,  pp.  6i3,  801,  etc. 

Determined  from  the  law  of  cooling  of  iron  in  contact  with  a  gas.  By  Piof.  L. 
D'Auria.    Jour.  Frank.  Inst.,  May,  1886. 

Effect  of  the  Steam-jacket  on.  Paper  by  W.  W.  Bird  before  the  Am.  Soc.  M. 
E.,  giving  results  of  some  experiments.  Abs.,  Mechanics,  Oct.  1891,  pp. 
209-11. 

Emery,  Chas.  E.  A  paper  before  the  Am.  Soc.  of  M.  E  ,  on  cylinder  conden- 
sation, and  the  reduction  of  the  same  by  the  use  of  the  compound  engine. 
Am.  Eng..  June  8,  and  i5,  1887. 

English.  A  paper  by  Major  English,  detailing  experiments  made  to  directly 
measure  the  condensation  taking  place  in  a  steam  cylinder.  'L.on.  Eng., 
July  8.  1887.     R.  R.  Gaz.,  Oct.  28.  i887. 
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Engine,  Steam,  Condensation^  etc.,  continued. 

An  exhaustive  investigation  on  a  250  horse-power  enfi;ine.  The  paper  was  pre- 
sented to  the  Ann  Arbor  meeting  o'f  the  Am.  Assoc.  Adv.  Sc,  by  Profes- 
sor Thurston.    Jour.  Frank.  Inst-,  October,  i885,  et  seg . 

Experiments  on  the  Steam  Jacketing^ and  Compounding- 0/  Locomotives  in  Russia^ 
A  paper  read  by  Alex.  Borodine,  of  Russia,  before  the  Inst.  Mech.  Engrs.* 
London,  1886  This  is  a  series  of  very  careful  and  important  experiments, 
carried  out  in  a  most  thorough  and  scientific  manner,  Mr.  Him  having  been 
consulted  in  regard  to  them.    Am.  En^.,  Sept.  8,  1^86,  et  seg. 

Final  Improvement  of  the  Steam  Engine.  Paper  by  Dr.  R.  H.  Thurston  giving 
results  of  experiments  in  which  cylinder  walls  were  treated  with  acid,  var- 
nished, etc.  Proceedings  of  the  U.  S.  Naval  Institute,  Vol.  XVII.,  No.  3, 
pp.  417-S28. 

Thermo-Electric  Method  of  Studying.  A  paper  by  Prof.  Edwin  H.  Hall,  read 
before  the  A.  I.  E.  E.,  describing  a  method  tor  detcnninJng  the  tempera- 
ture of  the  cylinder  at  various  depths  in  the  metal,  and  at  different  parts  of 
the  stroke.  Curves  showing  results  of  experiments  given.  Elec.  Worlds 
June  20.  1891.    Abstract,  Elec.  Eng.t  June  24,  i8gi. 

Condensers.    See  Condensers. 

Corliss  Engine  at  the  Late  Paris  Exposition.  An  illustrated  description  of  this 
unusually  large  engine,  especial  attention  bemg  directed  to  novel  features. 
The  design  was  by  M.  Joseph  Farcot,  Saint  Ouen.  Mech.  World.  March  i5, 
i89o,  p.  106.  et  seg. 

Corliss  Engine.  The  Bullock.  Illustrated.  Description  of  new  design  of  Cor- 
liss engine  built  by  the  M.  C.  Bullock  Mfg.  Co.,  Chicago.  E.^M.Jour.^ 
Nov.  24,  1888. 

Corliss,  Horizontal.  Gives  two-page  plate  and  short  description  of  an  iS  by  48 
Corliss  engine.    Lon.  Eng.j  April  20,  1888. 

Corliss.    See  Engines,  Steam,  Compound  Corliss. 

Counterbalancing  of  Engines  and  other  Machinery.  By  Prof.  S.  W.  Robinson. 
The  paper,  with  discussion,  covering  4o  pp.  Illustrated.  Trans  A.  S.  M.  E.^ 
Vol.  II.,  p.  243. 

Crank  Pin  Pressures  and  Steam  Distribution.  Communication  from  J.  B.  Strube, 
discussing  mainly  the  relative  advantages   of  the  old  Stephenson  link  valve 
motion  and  that  of  Mr.  Wm.  Wilson.    Gives  several  interesting  mdicator 
cards.    Mast.  Mech.,  Dec.  i8h9,  Vol.  IV.,  p.  206. 
Crank  Shafts. 
Bent.    An  account  of  the  processes  of  making  crank  shafts  of  large  size  by 
bending  to  the  required  shape  as  practiced  in  England.    By  W  H.  Booth. 
Am.  Mach.,  June  27  and  Aug.  22,  i8Sq. 

Graphical  Method  of  FiTiding  the  Moment  in .  By  I.  N.  Hollis,  Asst.  Engr.  U. 
S.  M.    Illustrated.    Am-  Eng.,  Dec.  8.  1886. 

Strength  of,  A  review  of  Mr.  Longridge's  report  to  Engine  and  Boiler  Insur- 
ance Co..  of  Manchester,  Eng.  Lon.  Engineer,  Oct.  24.  i884.  See  also 
Shaft  and  Steamboat. 

Cushioning  in.    By  George  L.  Morton,  M.  E.  Formula  deduced  and  working 
tables  computed,  of  value  in  engine  designing.     Van  Nos.  Eng.  Mag.,  June, 
1885. 
Cushioning. 
The  effect  of  cushioning  and  deduction  of  formulas  for  determining  the  work 
done  by  a  given  volume  of  steam.  Tables  are  given  for  finding  conditions  of 
maximum  efficiency.    By  George  L.  Morton.    Van.   Nos.  Eng.  Mag.,  June, 
1885. 
Cut-off  in.    Most  Economical  Point  of  .  By  Alfred  R.  Wolff.   A  paper  which,  with 
the  discussion,  occupies  65  pp.  in  Trans.  A.  S.  M.  E.,  Vol.    II.,  p»  i47  and  281. 
Graphical  and  analytical  solutions  given. 
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Bngine,  Steam,  continued. 

Cylinders. 
Proporiionin^'  of.    By   R.    H.   Thurston,    before   the   American  Society  of 
Mechanical  Engineers.     Trans.  A.  S.  Af.  E„  Vol.  IX..  (1888),  pp.  360-368. 

Ratios  of  Trifle  Expansion  Eng^ines.  Abstract  of  a  paper  by  J.  M.  Whitman. 
Fayetteville,  Ark.,  read  before  the  Am.  Soc.  M.  E.,  May,  1889.  Mechanics, 
June,  i889. 

Steam  Jackets.    By  H.  Hildebrant.    Treats  of  its  action,  advantages  and  dis- 
advantages.    Van  Nos.  En£.  Mag.,  Vol.  VIII.,  p.  Saj. 

Steam  Jacketing.  A  description  of  the  theory  and  use  of  the  steam  jacket,  by 
H.  L.  Greene.    Jour.  Frank.  Inst.,  September,  1885. 

Thermometers  in  and  About  the  Cylinder-  Walls  0/  Steam  Engines,  with  some  Ex- 
periments on  the  Temperature  of  the  Metal  under  Different  Conditions.  By 
Bryan  Donkin.  Gives  typical  results  of  experiments  made  upon  various  parts 
of  the  cylinder.  Folding  plate  showing  apparatus  used.  Proc.  Inst.  C.  E.yoX. 
CVI.,  i89i,  pp.  264-76.  Abstract,  Ry.  Rev.,  Sept.  s,  iSqi.  pp.  581-2.  Diagram 
of  temperatures,  Lon.  Engineer,  Sept.  25,  i89i,  pp.  262-3. 

See  Lubrication, 

Dead  Pointy  Simultaneous.  Prof.  C.  W.  MacCord.  Gives  an  elaborate  mathe- 
tical  investigation  of  the  subiect.    Sci.  Am.  Sup.,  Oct.  8. 1887. 

Design  and  Construction  0/  Statioftary  Engines.  A  series  of  papers  discussing 
the  principles  of  design,  and  giving  the  best  practice.  Mech.  World,  Sept.  11. 
x89i,  pp.  106-7,  £t  5^7- 

Economy.  A  Uniform  Basis  for  Comparison.  By  Chas.  E.  Emery.  Based  on 
the  relation  of  heat  units  to  foot-pounds  of  work.  Trans.  A.  S,  C.  E*,  Vol. 
VII.  (1888).  p.  60.    Discussion  on  p-  193. 

Economy.  A  Uniform  Basis  for  Comparison.  By  C.  E.  Emery.  The  basis  ad- 
vocated is  that  the  boiler  is  capable  of  absorbing  10,000  heat-units  per  pound 
of  coal  consumed.     Van  Nos.  Eng.  Mag,,  Vol.  XIX.,  p.  42. 

Economical  Limits  of  Steam  Pressures.  Tables  and  diagram  giving  amounts 
of  water  per  horse  power  per  hour  consumed  by  engmes  under  various  con- 
ditions.   Theoretical.    By  A.  F.  Nagle.    R,  R.  Gaz.,  Nov.  13,  i89i,  pp.  801-2. 

Economical  Use  of  Steam  in  Colliery  Engines.  Paper  by  John  McLaren  before 
the  Federated  Inst.  Min.  Engrs.,  discussing  this  question  and  giving  results  of 
a  four-hours  trial  of  a  triple  expansion  engine  with  locomotive  boiler.    Lon.  1 

Engineer,  July  11,  1891,  pp.  45-6-    Mech.   World,  June  i3,  id9i,  etse^. 

Ejfficiencies.  The  Ideal  Engine  Compared  with  the  Real  Engine.  A  paper  by 
Prof.  R.  H.  Thurston,  read  before  the  Am.  Soc.  M.  E  ,  giving  comparisons 
between  the  two,  for  various  ratios  of  expansion.  Table  of  quantities  and  dia- 
giams  given.    Eng.  News,  July  4,  1891,  pp.  16-19. 

Efficiency  of  Plant.  By  Prof.  De  Volsen  Wood.  A  review  of  the  recent  steam 
engine  efficiency.    Sci.  Am.  Sup.,  Sept.  i,  i888- 

Fly   Wheels.  * 
A  discussion  of  the  requirements  in  various  engines.     Numerous  diagrams. 
Mech.  World,  Nov.  22.  i89o,  pp.  2o7-8. 

754^  Bursting  of.  Abstract  of  a  paper  made  from  official  returns  of  a  govern- 
ment investigation  in  Prussia.  Causes  and  remedies.  Proc.  Inst.  C.  E., 
Vol.  LXXXIV.,  p.  5i8. 

Strength  of.  By  O.  Kruger.  Gives  general  formula  and  then  investigates  a 
special  case.     Van  Nos.  Eng.  Mag.,  Vol.  VIII.,  p.  i7i. 

Strength  of.  Gives  calculation  of  the  strength  of  wheels  and  the  stresses  to 
which  they  are  subjected,  the  limit  of  safety  as  regards  speed  and  the  ap- 
plication of  wrought-iron  hoops.  Sci.  .4m.  Sup.,  Jan.  i,  1887;  also  Lon. 
Eftgifteer. 
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Sngine,  Steam,  Fh  Wheels^  continued. 

Theory  of  the.  Equations  and  diaf^rams.  >^itb  rules  for  proportioning  for  given 
conditions,  by  Prof.  R.  H.  Smith.    Lon.  Engineer ^  Jan.  9, 1885. 

Friction  in. 
Distribution  of  Internal  Friction,  and  its  relation  to  speed  and  work.    Papers 
by  R.  H.  Thurston,  giving  results  of  experiments.    Trans.  A.  S.  M.  E.^ 
Vol.  IX..  i88q. 

Internal  Friction^  Variable  Loady  and  Engine  Speed  and  Work.  An  abstract  of 
two  papers  by  Prof  R.  H.  .Thurston,  read  at  the  Scranton  meeting  of  the 
Am.  Soc.  M.  E.,  with  diagrams.    R,  R.  Gaz,^  Dec.  28,  1888. 

Non-Condensinff.  Paper  read  at  a  meeting  of  the  Am.  Soc.  M.  E..  New  York, 
November,  xU86,  by  Prof.  R.  H.  Thurston,  of  Cornell  University.  Describes 
experiments  showing  that  the  friction  of  a  non-condensing  engine  is  prac- 
tically the  same  for  all  loads.  Trans.  Am.  Soc.  M.  E..  Vol.  VIII.,  1887;  Am* 
Ensr.,  Dec.  i^  et  seg.^  1887;  R.  R*  &*  Eng.  Jour.^  Feb.  1887.  A  paper  before 
the  Philadelphia  meeting  in  Trans.  Am,  Soc.  Af.  E.,  Vol.  IX.,  1888,  on  the 
same  subject.    Abstracted  En£.  News,  May  26,  1888. 

Sec  Friction. 

<iovemors. 
Application  of  Governors  and  Fly-wheels  to  Steam  Engines.    A  discussion  ot 
the  requirements  of  a  governor,  and  investigation  in  regard  to  the  degree 
of  perfection  attainable.    By  Prof.   V.  A-  E.  Dewelshauvers-Dery.    Proc. 
Inst.  C.  E.,  Vol.,  CIV,  [891,  pp.  i%-flo8. 

Ball  Steam  Engine  Governor.  Account  of  some  recent  improvements  in  mak- 
ing a  steam  engine  governor  to  give  uniform  speed.  Consists  in  the  com- 
bination of  an  auxiliary  spring  and  dash-pot  with  the  ordinary  shaft-gover- 
nor. From  a  paper,  by  Mr.  Frank  H.  Ball,  before  the  Am.  Soc.  M.  E.  at 
Phladelphia.    Power,  Dec,  i887. 

Compound  Governor  for  the  Westinghouse  Compound  ETtgine.  New  fly-wheel 
governor.  Description  and  drawings,  with  indicator  cards  continuous 
throughout  changes  of  load.    R.  R,  Gaz.,  June  12,  1891,  pp.  4o2^. 

Improved  Form  of  Shaft.  By  F-  H.  Ball  before  the  Am.  Soc.  M.  E.  Trans.  A. 
S.  M.  E.,  Vol.  IX.  (1888),  pp.  300-323. 

New  Method  of  Investigation  of,  wherein  the  frictional  resistance  to  movement 
is  taken  into  account.    Proc.  Inst.  C*  E.,  Vol.  XC,  p.  10. 

Paper  by  Mr.  J.  M.  Smith,  read  at  the  Cincinnati  meeting  of  the  Am.  Soc.  M. 
E.  Trans.  A,  S.  Af.  E.,  Vol.  XI.,  i8qo,  pp.  1081-1102.  Abstract.  Eng.  News, 
July  19,  iS9o. 

Paper  of  considerable  value,  by  C.  F.  Budenberg,  read  before  the  Man- 
chester Assn.  Engrs.,  giving  a  practical  discussion  of  the  subiect.  Illus. 
Mech.  Worlds  Apr.  18,  xSqi,  p.  157,  etseg. 

Theory  of.  By  J.  F.  Brunton,  M.  I.  C.  E.,  in  Lon.  Engineer  for  Jan.  2,  1885. 
The  mathematical  analysis,  with  discussion,  for  designing  various  patterns. 

Theory  of  Centrifugal  Governors.  By  Sven  S.  Ekman.  Mechanics,  No.  227, 
Nov.,  1890,  pp,  241-6. 

Theory  of  the  Conical  Pendulum  or  steam  governor.  Illustrated.  Lon.  En- 
gineer^ Dec  18, 18SS. 

Heat  Expenditure  in.  Investigation  of  the,  esi>ec\sdly  with  reference  to  methods 
of  diminishing  cylinder  expansion.  A  paper  by  Prof.  Dwelshauvers-Dery,  of 
Liege  University,  pp.  26.  Translated  in  Proc. Inst,  C.  E.,  Vol.  XCVIII.,  p. 
254,  i889. 

Heat  in  the  Steam.  By  Maj.  T.  English.  'Gives  results  of  experiments  made  to 
ascertain  the  most  economical  method  of  working  some  direct-acting,  high- 
pressure  pumping  engines  for  the  Egyptian  expedition.  Lon.  Engineer,  July 
t,  1887,  et  stQ.    Abstract,  R.  R,  Gat..  Oct.  28,  i887. 
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Engine,  Steam,  continued. 

Heat  in  the  Steam,  Gives  translation  of  the  explanation  of  Prof.  Dwelshauvers> 
Dery's  diagrams  of  exchange  of  heat  between  metal  and  steam  in  a  sceam 
engine.    lUus.    Lon.  ^/s;^..  JUI727.  i88S. 

For  Higrh  Pressure.    See  Boilers  and  Eng-ines, 

Hi£h  Speed, 
A  discussion  of  interestmg  features  of  rotary  and  reciprocating  high-speed  en- 
gines, and  the  proper  utilization  of  the  inertia  of  the  reciprocating   parts. 
By  John  Imray,  in  Trans Jnst.  C.   E„  Vol.  LXXXIII.,  p.  106. 

By  Prof.  R.  R.  Werner.    Theoretical  discussion  and  study  of  different  engines. 
Zeitchr.  d.  V.  deutcher  Ingr^^  1S86,  pp.  533,  538,  SsS,  557,  578-581,  606-609. 

For  Electric  Lightinr.    By  Prof.  R.  H.  Thurston.     Elec.  World,  Aug.  9,  i89o, 
pp.  84-5.    Am.  M/r.,  Aug.  i5,  i89o,  p.  8. 

Obscure  injluence  of  Reciprocation  in.    By   Arthur    Rigg*.    before    the    Soc.  of 
Engrs.      Gives  tables  of  proportions  of  reciprocating  parts  and  numerous 
momentum  diagrams.    Lon.  Engineer,  June  4,  1886.    IlUustrated  by  28  cuts 
Lon.  En£:,  April  z6,  1886. 

Risr£s\  Describes  a  new  and  ingenious  type  of  four-cylinder  revolving  steam 
engine,  capable  of  attaining  2,000  revolutions  per  minute.  Illus.  Mech. 
World,  Feb.  18,  1&8S;  Sci,  Am.  .S«^.,  March  10,  i8£8. 

Rota.    Gives  brief  description  of  a  new  type  of  high-speed  engine.     ///.  Eng^. 
July  20,  i8h8. 

Woodbury  Automatic.    Description  of  details  of  construction  with  illustrations. 
Iron  A^e,  May  i4,  i89i,  pp.  913-18, 

History  of,  A  Contribution  to  its.    Am.  En^r-,  March  13,  i^85. 

History  of.  Early,  Illustrated  article.  Cjssier's  Ma£^.,  Vol.  1.,  No.  I,  Nov.. 
1891,  pp.  i4-23. 

Horizontal.  Gives  description,  with  large  detailed  drawings,  of  a  horizontal  en- 
gine, the  special  feature  of  which  is  the  valves.      Lon.  Enj^.,  June  ir,  1886. 

How  to  Manage  a  Steam  Engine.  A  popular  article  of  some  merit.  lUus.  Sci. 
Am.  Sup.,  April  26,  i89o,  p.  11927. 

Indicators, 
And  Dynamometers,     The  principal  points  that  have  to  be  attended  to  in  mak- 
ing a  test  with  either.    Mech,  Eng.,  April  4,  1885. 

Averaging  Machine  for.  A  description  of  Coffin's  machine  for  averaging,  or 
measuring,  the  mean  ordinate  of  an  indicator  diagram,  thus  >:iving  at  once 
the  mean  effective  pressure.    Illus.     Trans.  A.  S.  M,  E.,  Vol.  II.,  p  335. 

Comparison  of  Indicator s .  A  paper  read  at  the  New  York  meeting  of  Mech- 
anical Engineers.  Nov.,  i889.  By  Prof.  J.  Burkitt  Webb,  Hoboken,  N.  J. 
Am.  Eng,,  Nov.  27,  1889.     Trans.  A.  S.  M.  E.,  Vol.  XL,  1890,  pp.  3ii-2S. 

Construction  and  use.  Series  of  articles.  Illustrated.  Mech,  World,  Aug.  10, 
1889. 

Description  of.  A  paper  by  C.  F.  Budenberg,  M.  S.  read  before  the  Shef- 
field Soc.  of  Eng.  All  the  principal  forms  of  indicators  are  described  and 
their  merits  discussed.  Iron,  June  20,  i89o,  pp.  538^0.  L.on.  Ry.  Engr,, 
Sept.,  1890,  No.  128,  et  seq. 

Diagrams.  Two  very  exhaustive  papers  by  Osborne  Reynolds  and  A.  W. 
Brightmore,  which,  with  the  discussion,  covers  over  100  pp.  The  errors  to 
which  these  diagrams  are  subject  fully  investigated.  Trans.  Inst,  C.  E., 
Vol.  LXXXIII.,  p.  I. 

Emery  on  Indicators.  An  interesting  paper  by  Chas.  E.  Emery,  before  the 
American  Society  of  Mechanical  Engineers,  showing  the  necessity  of  taking 
diagrams  from  the  steam-chest  at  the  same  time  as  from  the  cylinder. 
Gives  actual  diagram.  Trans.  A.  S,  M.  E,,  Vol.  IX.,  (188S).  pp.  293-299; 
Am.  Eng.,  Dec.  7,  i887' 


ENGINE,  STEAM.  161 

Sngine,  Steam,  Indicator ^  continued. 

Error  Limit  in  Thompson  &*  Tabor's  by  Assistant  Engineers  Windsor  and 
Barry.    En^'  News%  Feb.   9,  i8&9.    Am,  Eng-,^  Jan.  3o.  1889,  et  seg. 

Le  Van  on.  A  series  of  articles  on  the  steam  engine  indicator  and  its  use.  By 
Wm.  Barnet  Le  Van.    Mech.  En£.^  Feb.  and  March,  i885. 

A  Novel.  Designed  for  use  especially  on  high-speed  engines.  The  dia- 
gram is  produced  by  a  ray  of  reflected  light  from  a  mirror.  Illustrated 
description,  En£r.  News,  Sept.  5,  i89i,  p.  2i9. 

Practical  directions  for  applying  and  taking  care  of  the  instrument.  Van  Nos. 
En£.  Ma£r.,  Vol.  I.,  p.  412. 

Revohnnff  Steam  Engine  Indicator .  An  article  advocating  the  use  ola  steam 
engine  indicator,  with  a  continuously  revolving  drum,  instead  of  the  recip* 
rocating  style.    Am,  Mack.,  Dec.  24,  i887. 

And  Leaky  Pistons.  An  illustrated  paper  by  Mr.  H.  W.  Spangler.  Proc.  Eng. 
Club,  Pkila.,  Vol.  VII.,  No.  2,  Feb.,  1890,  p.  108. 

Inertia  0/  the  Reciprocating  Parts  in  Modifying  the  Force  Transmitted  to  the 
Crank  Pin.  A  graduation  thesis,  by  Francis  £.  Jackson,  M.  E.,  communi- 
cated by  Prof.  De  Volsen  Wood.  A  highly  mathematical  paper,  with 
graphical  interpretations  given.    Jour.  Frank.  Inst.,  Sept.,  1886. 

Internal  Waste  of. 
A  Practical  Method  0/  Reducing  the.  A  paper  by  Prol.  R.  H.  Thurston,  giving 
results  of   some   experiments  showing  a   considerable  saving  of  heat  by 
treating  the  interior  surfaces  of  the  cylinder,  not  rubbed»  with  acid  and  oil, 
Trans.  A.  S.  C  E.,  Vol.  XXIII.,  1890,  pp.  39-43. 

Reducing.  Additional  notes  on  this  subject  by  Prof.  R.  H.  Thurston,  stating 
the  results  of  some  recent  experiments.  Trans.  A.  S.  C-  E.t  Vol.  XXV.. 
July,  1891,  pp.  15,  16. 

Link,  A  new  Reversing,  for  steam  engines.  By  A.  C.  Smith.  Reviews  the  ob- 
jection to  the  common  link  motions  and  propose  s  a  new  design  to  overcome 
all  difficulties.     Van  Nos.\Eng.  Mag.,  Vol.  XXI.,  p.  J23. 

Link  Motion  for .    See  Link  Motion. 

Lonf  and  Short  Stroke.     By  Wm.  H.  Bryan.      Discusses  relative  merits  of  each 
Jour.  Assn.  Eng.  Soc,  Vol.  IV.,  p.  350. 

Marine, 
A  paper  by  Mr.  F.  C.  Marshall  before  the  British  Institution  of  Naval  Archi- 
tects, treating  of  the  progress  and  development  of  the  marine  engine.    Am. 
Eng.,  Aug.  17,  etc.,  1S87. 

An  Assistant  Cylinder  For,  A  paper  by  Mr.  David  Joy,  read  before  the  Inst, 
of  Naval  Architects.  This  cylinder  is  used  to  supply  most  of  the  power  for 
moving  the  valves.  Illustrated  description  with  indicator  diagrams.  Lon. 
Eng,,  April  10,  x89i,  pp.  430-2.    Lon.  Engineer,  April  i7, 1891,  p.  3oS. 

Auxiliary  Engines  in  Connection  with  the  Modem  Marine  Engine.  A  paper 
by  William  H.  Allen,  giving  a  brief  history  and  description  of  the  various 
auxiliary  engines  now  in  use.  Proc.  Inst.  C,  E.,  Vol.  CIV.,  i89i,  Pt.  II., 
pp.  1-23.    Discussion,  pp.  24-51. 

Compound.  A  description  and  drawings  of  engines,  boilers  and  feathering 
paddle-wheels  of  new  steamer  Normandr*    Lon.  Eng.i  March  20,  i885. 

Compound  Economy  of.  By  W.  Parker,  Chief  £ngineer-S  urveyor  of  Lloyd's 
Register,  M.  I.  N.  A.  A  paper  setting  forth  that  as  steam  pressure  are  in- 
creased, according  to  the  tendency  of  the  times,  we  must,  for  pressure 
beyond  80  or  9olbs.,  "compound  our  compound  engines,'*  in  order  to  gain 
the  economy  to  be  expected.  With  discussion.  Reprinted  from  Trans » 
Inst,  Naval  Architects,  by  the  Bureau  of  Navigation.  Navy  Department. 

Navy  Professional  Papers,  No.  16. 

II 
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Engine,  Steam,  Marine^  continued. 

Compound,  For  Service  on  the  Great  Lakes.  By  Walter  Miller.  A  review  of 
their  introduction  and  advantases  on  lake  boats.  Jour.  Assn-  En£,  Soc,, 
Vol.  v.,  p.  I. 

Compound 0/ the  S.  S.  *' Stepney"  and  "  Wappmr."  Double  page  illustrations 
with  description.  They  involve  many  new  and  valuable  features.  Lon. 
£n£.,  Sept.  17, 1886. 

Crank  and  Shafts,  Flexible  crank  and  propeller  shafting  in  lieu  of  rigid 
shafting  for  marine  propulsion.  By  J.  F.  Hall,  before  the  Inst.  Naval  Archts. 
With  many  illustrations.    Lon.  Engr.y  April  23. 1886. 

Development  of.  A  series  of  illustrated  articles  with  the  object  of  describing 
and  illustrating  the  marine  engines  in  the  existing  ships  of  the  British  Navy, 
amd  to  trace  the  development  of  the  engine  from  the  type  fitted  in  the  old- 
est of  them  to  that  at  present  being  fittedin  the  most  modem.  Lon.  Eng'i- 
neer,  March  23,  etseg.,  1S88. 

Development  of  in  the  last  Decades.  Extracts  from  paper  read  before  the 
Society  of  German  Engineers  in  1883.  by  Carl  Busley,  Esq.,  Engineer 
Corps,  German  Navy:  translated  by  Asst.  Engineer  F.  C.  Bieg,  U.  S.  N.. 
for  Jour.  Am.  Soc.  Naval Eng^'meers\  Mechanics,  July  and  August,  i889. 

Development  0/  the  Marine  Engine,  and  the  Progress  made  in  Marine  Eng^i- 
neering^  duringr  the  Past  Fifteen  Years*  A  valuable  paper  by  A.  E.  Seaton, 
M.  I.  C.  E.,  read  before  the  N.  Y.  meeting  of  the  Brit.  Iron  and  Steel  Inst., 
Oct.,  i89o.    Sci.  Am.  Sup.,  No.  773,  Oct.  25, 1890,  pp.  12347-8,  et  seg. 

Of  Cruiser  No.  12,  the  3-screw  fast  cruiser,  recently  contracted  for  by  U.  S. 
Navy  Dep't.  Drawingsof  Engines,  Boilers,  etc.,  with  description.  R.  R. 
6*  Eng.  7our>,  December,  i89o. 

English  Compound  Side-Wheel  Engine .     Description  and  drawings.    R.  R.  6- 
Eng.  your.,  May,  1889. 

Experimental  Marine  Engine  in  the  Walker  Engineering  Laboratories  of  Uni- 
versity College,  Liverpool,  Full  description  and  illustrations.  A  paper  by 
H.  S.  Hele-Shaw  before  the  Inst.  M.  E.  Lon.  Engineer,  Sept.  4,  1891,  pp. 
200-2. 

First  Century  of  the.    By  Prof.  H.  Dyer,  before  the  Institution  of  Naval  Archi-  ! 

tects.    Gives  a  brief  r^j««^  of  the  chief  steps  in  the  development  of  the 
steam  engine  and  marine  navigation.     Lon.  Engineer,  Sept.  21  and  2S,  x88S. 

Full  illustrations  of  the  engines  and  boilers,  and  other  machinery  of  a  new 

steamer  on  an  African  Line.    Lon.  Eng.,  July  3, 10,  24,  i89i.  | 

Horse  Power  of .  Normal  Indicated  and  Boilers.  Five  tables  showing  relation 
of  pressure,  heating  surface,  etc,    Mech.  (i^(7r/(f,  June  14,  21, 1890,  pp.  23$, 

24ii.  ^  ! 

Illustrated  description  of  the  compound  engines  of  the  twin-screw  dredge 
"Dolphin,"  recently  constructed  for  h&rbor  work  in  the  West  Indies.  Gives 
section  and  elevation  of  one  pair  of  the  engines.  Lon.  Engineer,  Jan.  14.  1887. 

Illustrations  and  description  of  diagonal  engines  for  paddle-wheel  steamer. 
Lon.  Engineer,  Feb.  20,  i885. 

Increased  Boiler  Pressure  and  Increased  Piston  Speed  for  Marine  Engines.  A 
paper  by  W.  R.  Cummings  discussing  the  advisability  of  these  changes. 
Mech.  World,  Dec  27,  i89o,  pp.  257-8,  et  seg, 

Kriebel  Boat  Engines.  A  concise  description  of  this  novel  type  of  oscillating 
engine  for  use  on  small  boats.    Illustrated.    -4»«.  ifi"«i^.,  July  10, 1889. 

Protected  Cruiser  No.  12,  U.  S.  Navy .  Description,  with  folding  inset  of  draw- 
ings, of  the  triple  screws  and  engines  of  this  ship.  Eng.  A'«£;j,  Aug.  15, 
1891,  pp.  134-5. 

Quadruple-Expansion .    See  Shipyard. 
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* 
Engine,  Steam,  Marine,  continued. 

Screw  Propeller  Engines.  The  new  featuies  of  engines  and  boilers  introduced 
in  the  compound  beam  engines  of  the  new  U.  S.  twin  screw  propeller,  Chi- 
cago.   Fully  illustrated  and  described.    Mech.  Ensr,,  Nov.  28,  i885. 

Steamship  ** Poplar."  Gives  illustrated  description  of  a  part  of  compound  en- 
gines.   Lon.  Engrineer,  Feb.  4, 1887. 

Triple  Expansion, 

A  table  giving  tonnage,  dimensions,  size  of  c/linders,  boiler  pressure,  pro- 
portions between  cylinders,  name  of  builders  of  engines,  and  date  of 
building  of  steamships  having  triple  expansion  engines.  By  J.  F.  Red- 
man.   Lon.  Eng",^  Feb.  i4,  i885. 

And  Quadruple- Expansion  Marine.  Abstract  of  paper  before  the  Inst,  of 
Engrs.  and  Shipbuilders  in  Scotland.  Gives  performance  of  quadruple 
expansion  engine  with  only  two  piston  valves.  Illustrated.  Lon.  Eng-.^ 
April  2, 1886. 

Experiments  made  upon  a  Horizontal  Triple-Expansion  Engine  (Sulzer 
Type),  by  Prof.  M.  Schroter,  of  Munich,  Lon.  Eng-.^  Dec.  5,  i8qo,  pp. 
669-70. 

Ferryboat  ** Berg-en."  Description  with  illustrations  in  perspective  and  sec- 
tion.   JArrA.  M^^r/<f,  Dec.8,  1888. 

H.  M.  S.  *' Orlando"  and "' Undaunted,"  Two  two-page  plates,  showing  ver- 
tical and  horizontal  sections  through  engine  and  boiler-rooms,  two  cross 
sections,  and  three  perspective  views  of  the  triple  expansion  engines  of 
steamers  "Orlando"  and  "Undaunted."   Lon.  Eng,,  Nov.  4  and  25, 1887. 

Sectional  elevation  and  perspective  view  of  the  triple  expansion  engines  of 
the  Italian  cruiser  "Dogali."    Lon.  Engineer,  Aug.  5, 18S7. 

Steamship  '* Aberdeen  "  By  A.  C  Kirk,  M.  I.  N.  A.  An  article  setting  forth 
the  considerations  which  led  to  the  adoption  of  the  triple  expansive  type 
of  compound  engine  in  the  design  of  the  machinery  for  the  steamship 
Aberdeen,  with  arguments  in  favor  of  the  general  introduction  of  this  type 
ot  engines  for  very  high  pressures.  Reprinted  from  the  Trans.  Inst,  Nav- 
al Arch., hy  ih^BvLveSiM  of  Navigation,  Navy^  Department.  Naval  Pro- 
fessional Papers,  No.  16. 

Steamship  ''City  of  New  York."  View  and  bnef  description  of.  The  cylinders 
are  45,  7i  and  ii3  inches;  stroke,  5  feet;  indicated  horse  power.  20,000  at  150 
lbs.  pressure.    Lon.  Eng.,  Aug.  3, 1S8S. 

S.  S.  "Coot."  Full  plate,  general  and  detail  drawings.  Lon.  Engineer,  April 
16.  1886. 

S.  S.*' Courier."  Brief  description,  with  two-page  plate,  giving  two  per- 
spective views  of  the  triple  expansion  engine  of  the  steamship  "Courier." 
Lon.  Eng. ,  Jan.  6,  x888. 

.S.  S.'Vndria,"  Description  with  sections  of  the  vessel  shoeing  arrange- 
ment of  machinery.  Also  illustrations  of  boilers.  Lon.  iS'^r^..  May,  i89i, 
pp.  525-8. 

S.  S.  "Manauense  "y/hich  was  converted  from  a  compound  to  triple-expan- 
sion engine,  and  shows  an  increasejof  speed  of  9M  per  cent.,  and  5  per  cent, 
decrease  in  fuel,  or  the  distance  through  which  a  ton  of  coal  will  propel 
the  loaded  ship  has  been  increased  i5  per  cent.  Lon.  Engineer,  May  20, 
1887. 

S.  S.  "Victoria"  and"Domira."  Illustrated  description.  Lon.  Engineer, 
Jan.  4>  iSVq. 

S.  S.  "Violet,"  Description,  with  elevation,  of  the  4,000  H.  P.  engines, 
adapted  to  a  paddle  steamer.    Lon.  Engineer,  April  17,  i89i,  pp.  296-8. 

Wylie,  Robert.  Paper  read  before  the  Institute  of  Mechanical  Engineers, 
at  Leeds,  England,  October  18, 1886.    Am.  Eng.,  Nov.  17,  and  24.  1886. 
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Engine,  Steam,  Marine,  continued. 

See  Ferry-boat. 

Trials  of.  Contract  trials  of  U.  S.  cruisers  Philadelphia  and  San  Francisco. 
Official  reports,  with  fiMl  details  of  dimensions  and  Derformance  of  engines, 
boilers,  and  steam  apparatus,  and  indicator  cards.  7our.  Api.  Soc,  Nax'al 
En^.,  November,  1850. 

Trials.  Paper  read  b7  .Prof.  Alexander  Kennedy,  before  the  Inst.  Mech. 
Engrs.  giving  complete  results  of  a  trial  of  the  triple  expansion  engines  of 
the  steamship  "lona-"  Diagrams  of  feed  water  and  coal  consumed, 
temperature  of  chimney  gases  and  indicator  cards  given.  Lon.  j£>i^..  May. 
8,  i8gi  pp.36i-a.     Mech.  World,  May  9,  i89i.  p.  185,  etseg. 

Works,  Plan  and  Construction.  By  Thomas  Mudd.  Gives  sketch  of  the  con- 
struction and  equipment  of  the  Central  Marine  Engine  works  at  West 
Hartlepool,  but  gives  prominence  to  features  that  are  important  to  all 
engine  works.      A  valuable  paper.      Illustrated.  Lon.  Eng^.t  March  25,  1887. 

See  Boilers,  Marine.  Eng'ine  Room  Practice.  Ferry-boat*  Marine  Eng'ineering-. 
Steamboat .    Steamship . 

Mill.  By  B.  H.  Thwaite.  A  lecture  before  the  Textile  Society  of  Yorkshire 
College,  Leeds,  giving  retrospective  history  of  the  transition  in  development 
of  the  steam  engine.    Lon.  Eng:,  July  i3,  et  sec  1888. 

Mill,    ^ee  En^'ines,  Steam,  Plant.    Also  Quadruple  Expansion. 

Multi- Cylinder,  Philosophy  0/ the.  Article  by  Prof.  R.  H.  Thurston.  Cassiers 
Ma£.,  Vol.  I.,  No.  I,  Nov.,  i89i,  pp.  1-7. 

Multiple- Expansion,  Application  0/ Hirn's  Analysis  to.  Paper  by  C.  H.  Pea- 
body,  before  the  Am.  Soc.  M.  E.  Abstract  in  Mechanics,  Aug.,  i89i,  pp. 
179-81. 

Non-  Condensing,  Output  0/  the,  as  a  function  of  Speed  and  Pressure.  A  valua- 
ble contribution  to  the  scientific  treatment  of  the  steam  engine,  including  some 
new  laws,  by  Prof  F.  E.  Nipher.  Trans.  St.  Louis  Acad.  Science,  Vol.  V., 
No.  3:  also  Am,  Jour,  of  Science,  Oct.,  i889. 

Nofes  on  the  Action  of  Furnaces,  Boilers  and  Steam  Engines.  Abstract  from  var- 
ious sources.  I.  II  on  steam;  III,  fuel  and  combustion;  IV,  chimney,  furnace 
and  boiler;  V,  VI,  engines.  By  P.  H.  Philbrick,  Eng.  News,  Jan.  15,  April  2 
i88i- 

Performance.  By  J.  W.  Hill.  The  advantages  of  high  expansion,  steam-jacket- 
ing and  compounding  discussed,  together  with  their  limiting  conditions.  Van 
Nos.  Eng.  Mag.,  Feb  ,  x886. 

Piston^ Packing.  A  Rational  System  of .  By  Prof.  S.  W.  Robinson.  A  theoreti- 
cal investigation  of  value.  Illustrated.  The  packing  ring  pressed  out  by  the 
fluid-pressure  on  the  compression  side  of  piston-head,  which  connects  with 
space  under  bottom  of  ring.     Trans.  A.  S.  M.  E.,  Vol.  II.,  p.  i9. 

Piston-Packing.  New  Principle  in.  By  John  E.  Sweet,  before  the  Philadelphia 
meeting  of  the  Am.  Soc.  M.  E.      Trans.  A.  S.  M.  E.,  Vol.  IX.,  pp.  9i-99. 

Piston  Valve,  Child's  Patent.  An  entirely  new  form  of  valve  for  steam  engines, 
invented  by  F.  D.  Child,  Manager  of  the  Hinckley  Locomotive  Works,  in 
which  the  ports  run  entirely  around  the  cylinder,  and  are  opened  and  closed  by 
annular  pistons  working  inside  the  cylinder  itself.  R>  R.  6-  Eng.  Jour.,  Jan. 
i88g. 

Piston  Velocity  in  Crank.  By  R.  Werner.  Find  formula  for  the  maximum  ve- 
locity of  piston.    Illus.     Van  Nos.  Eng.  Mag.,  Vol.  VII.,  p.  305. 

Pistons.  S^^  Friction  of  P.  Packing  Rings.  Piston  Springs.  Engines,  Steam* 
Indicators. 

Plant  of  the  Washington  Mills  at  Lawrence,  Mass.  Short  description,  >^ith  illus- 
stration  of  plant  and  engines  designed  by  E.  D.  Leavitt,  guaranteed  to  devd- 
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Sngine,  Steam.  Plant  of  Washingrton  Mills,  continued. 

ope  an  indicated  horse-power  on  x-7  lbs.  of  coal  at  t4o  lbs.  ste^m  pressure,  and 
against  a  back  pressure  of  8  lbs.  above  the  atmosphere.     Power,  March.  i889. 

Portable  Straw-Burning-  Compound,  Tests  of;  with  full  illustrations,  sections,  in-, 
dictator  diagrams,  etc.    Lon.  Engineer',  Sept.  4.  i885. 

Portable,  Recent  Patterns  of  ,    Sci.  Am,  Sup.,  March  14,  i885. 

Practical  Treatise  on.  By  Arthur  Rigg,  M.  E.,  London,  Eng.  Fully  illustrated. 
Reprinted  in  Eng.  News,  Sept.  13,  18791  July  3,  1880. 

Process  0/ Steam  in  its  Development  of  Power  by  means  0/  a  Steam  Engine.  A 
lecture  before  Sibley  College,  Cornell  University,  by  Chief  Engr.  Isherwood, 
U.  S.  N.,  Dec.  i3, 1859.    your,  Frank.  Inst.,  Vol.  C,  pp.  3oi-i7,  et  seq. 

Pumping.    See  Pumping  Engines- 
Quadruple  Expansion, 
A  brief  description,  with  drawing  showing  arrangement  of  details.    Lon.  Eng,, 
March  18  and  April  i,  i887. 

Designed  by  Mr.  Thomas  Mudd.    Illustrated  description.     Lon>  Engineer,  Jan. 
18.  i89o. 
Disconnective  of  the  steam  yacht  "Rionnag-na-mara."     A  very  interesting  so- 
lution of  a  special  problem.    Two  full-page  plate  and  indicator  diagrams, 
and  over  a  page  of  description.    Lon.  Eng.,  April  9, 1886. 

Mill  Engine.  Description  and  drawings  of  a  2,000  horse-power  quadruple  ex- 
pansion mill  engine  at  the  mills  of  the  Warren  Mfg.  Co.,  Warren,  R.  I .  Power , 
June,  i889. 

QuemeU  A  brief  illustrated  description  of  an  engine  which  can  be  worked  with 
economy.  Expenments  show  that  its  consumption  of  steam  can  be  reduced  to 
about  14  lbs.  per  horse-power.    Lon.  Engineer,  Jan.  28, 1887. 

Reciprocating,  Dynamics  of.  By  Pi  of.  M.  E.  Cooley.  A  very  careful  and  thor- 
ough study  of  the  forces  acting  on  the  crank  pin,  etc.,  with  diagrams.  The 
Techmc,  Univ.  of  Michigan,  1888. 

Rotary,  Inclined  Shaft.  A  valuable  description  of  many  types  ol  this  very  inter- 
esting and  ingenious  class  of  motors.    lUus.    Lon.  Engineer,  Dec.  18,  1885. 

Rotary,  Their  theory,  advantages,  disadvantages,  construction,  use,  types,  etc. 
Given  in  series  of  articles  in  Lon.  Engineer,  Oct.  16, 1885,  etseg. 

Rotary,  With  Movable  Partitions,  A  description  of  several  such  types.  Lon. 
Engineer,  T^QC.  2^,  188S. 

Shaft,  Graphic  Representation  of  the  Strains  on,  Mech.  World,  December  29, 
1888. 

Shafts.    See  Shafting,  Shafts, 

Single-acting,  An  historical  and  d^criptive  article.  By  J.  Richards.  Mechan- 
ics, May,  1885. 

Small  Engines,  Economy  of.  Trials  of  three  small  portable  engines.  Lon.  Eng., 
Nov.  14,  i89o,  pp.  577-8.    Mech,  World,  Nov.  22,  i89o,  pp.  2o8-9. 

Stationary  JSngim  Practice  in  America,  A  series  of  illustrated  articles  by  James 
B.  Stanwood,  describing  the  principal  features  of  the  various  types.  Lon. 
Eng.,  Jan.  2,  i89i,  pp.  i-4,  et  seg. 

Steam  Consumption  of,  at  Various  Speeds.  Paper  by  J.  E.  Denton  and  D.  S.  Jaco- 
bus, giving  results  of  experiments.    Trans,  A,  S.  M.  E.,  Vol.  X.,  iSS9. 

Steam  Consumption  0/  Engine  at  Various  Speeds  Abstract  of  a  paper  by  James 
E.  Denton  and  D.  S.  Jacobus,  Hoboken,  N.  J.,  read  at  meeting  of  Am.  Soc. 
Mech.  Engrs.,  at  Erie,  May,  1889.  Gives  results  of  experiments  on  an  engine 
at  various  speeds,  pressures  and  points  of  cut-off,  showing  effect  of  each  on 
economy.    Mechanics^  June,  1889. 

Steam  Pipes,  Copper,  By  W.  Parker,  before  the  Institution  of  Naval  Architects. 
Gives  a  summary  of  investigations  and  results  of  experiments  made  to  ascer- 
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Engine,  Steam,  Steam  Pipes,  Copper,  continued. 

tain  the  behavior  of  different  kinds  of  commercial  copper  under  various  treat- 
ments and  temperatures.  Lon.  Eng-.,  August  3,  1888:  Am.  Ettg:,  Aug.  ao, 
et  seq.,  1888:  ScL  Am.  Sup.,  Sept.  i,  1888. 
Steam  Pipes  Coffer  for  Modem  Hisrh  Pressure.  By  W.  Parker.  Chief  Engineer 
Surveyor  to  Lloyd's  Register.  Gives  results  of  tests  on  strength  of  brazed,  sol- 
id-^rawn  and  electro-deposited  copper  pipes,  to  the  advantage  of  the  latter; 
also  an  account  of  the  method  of  manufacture,  and  causes  of  failure  in  certain 
cases*    The  Locomotive,  November  and  December. 

TesU. 

Application  of  Hirns  Analysis  to  Et^ne  Testing",  and  a  Method  0/  Measuring 
Directly  the  Quality  of  the  Steam  in  the  Clearance  Space.     A  paper  by  Prof.  R. 
C.  Carpenter  before  the  Am.  Soc.  M.  E.     Abstract  in  Mechanics,  Aug.  i89i; 
pp.  176-9. 
At  the  Philadephia  Electrical  Exhibition.   Comparative  tests  of  the  Porter-Allen, 
Buckeye  and  Southwark  engines.    Jour,  Frank.  Inst.,  February,  ib86. 
Condensing^  Compound,    An  account  of  the  experiments  made  on  such  an  en- 
gine by  a  committee  of  the  Industrial  Society  of  Mulhouse,  in  Alsace,  Ger- 
many.   By  Chief  Engineer  Isher wood,  U.  S.  N.    A  most  exhaustive  set  of 
experiments,    your.  Franh. /nst,,OctoheT,  i885. 

Discussion  of  a  test  of  a  Corliss  engine  at  Creusot.  with  tables.  Object  of  test: 
to  determine  value  of  condenser  and  value  of  jacket.  Lon.  Engineer,  March 
6, 188S. 

Gives  conditions  of  tests  of  steam  engines  prepared  for  use  at  the  Royal  Agri- 
cultural Show  at  Newcastle :  also  gives  copy  of  blank,  showing  what  data 
will  be  collected.    Lon.  Engineer,  June  24,  1887. 

Of  a  Compound  Engine  at  the  Howland  Mill,  New  Bedford,  Mass.  A  very  valu- 
able article,  by  George  H.  Barrus,  M.  £.  of  Boston.  Gives  complete  de- 
scription of  boilers  and  engines,  etc.,  also  exact  methods  used. 

Of  a  ^oo  Morse-Power  Triple  Expansion  Engine.  Iron  Age,  Nov.  13,  1890,  pp. 
843-4. 

At  the  Mass.  Inst  of  Tech.  They  were  made  to  show  the  water  per  H.  P.  per 
hour  actually  used,  and  the  amount  shown  by  the  Indicator:  also  the  con- 
densation and  re-evaporation  in  the  cylinder.  Methods  and  results  given. 
Trans.  A.S.  M.  E.,Vo\   VII..  p.  328. 

ByM.  A.  Quernel.  Account  of  test,  wth  tables.  Mem.  de  la  Soc.  dts  Ing. 
Civils,  Oct.,  i885,  pp.  464-488- 

Tests  of  several  types  of  engines  under  conditions  found  in  actual  practice.  A 
paper  by  Prof.  R.  C.  Carpenter  before  the  Cincmnati  meeting  of  the  A.  S. 
M.  E.  Trans.  A.  S.  M.  E.,  Vol.  XI.,  i8go,  pp.  723-62.  Abstract  in  En£. 
News,  Aug.  2,  i89o.  p.  108. 

Of  a  Trip le-Expans ton  Engine.  A  paper  by  J.  T.  Henthorn,  read  before  the 
Am.  Soc.  M.  E.,  giving  description  of  the  engine  and  details  of  the  trial. 
Fully  illustrated.    Abstract  in  Mechanics,  July  and  Aug.,  1891. 

Of  a  Triple-Expansion  Engine.  Paper  by  J.  T.  Henthorn  before  Providence 
meeting  of  the  A.  S.  M.  E.,  giving  account  of  test  of  engine  of  Narragan- 
sett  Electric  Lighting  Co.    Abstract,  Am.  Mach,^  July  9, 1891. 

Report  of  the  Steam  Engine  Tests  made  at  the  Franklin  Institute  Electrical 
Exhibition  at  Philadelphia  in  x884.  Very  complete  tests  of  Porter-Allen, 
Southwark  and  Buckeye  engines.  Jour.  Frank.  Inst.,  February,  1886,  Vol. 
CXXI..  No.  722. 

See  Pumping  Eng-ine.    Engines,  Steam.    Marine. 

Theory. 
A  paper  bv  Prof.  R.  H.  Thurston   on  Hirn   and  Dwelshauvers  Theory  of. 
Trans.  A.  S.  Ms  F..,  Vol.  XL.  i89o,  pp.  6S8-99.    Abstract  in  Mechanics,  June, 
1890,  pp.  129-31. 
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Bnigne,  Steam,  Theory^  continued. 

Contribution  to  a  Rational.  A  series  of  articles  intended  to  supply  a  descrip- 
tion of  the  phenomena  attending  the  performance  of  work  in  a  steam  engine 
and  certain  deductions  logically  following  the  phenomena.  Lon.  En£rineer, 
July6,  <r/J^^.,  1888. 
Development  of.  By  R.  H.  Thurston.  A  paper  read  before  the  British  Assoc, 
at  Montreal,  being  an  historical  outline  sketch.    Iron,  Nov.  ai.  i8£4. 

Notes  on.  Part  of  the  course  of  instruction  given  in  the  Royal  School  of  Nav- 
al Architecture  and  Marine  Engineering.     Van  Nos,  En^-.  Ma£:,\o\,Vl., 

p.  643. 
Traction. 
Bunelfs  Road  Locomotive.    Described  and  illustrated.    Lon.  En^.,  June  so, 
i89o.  p.  7^. 

European  Experience  with.  Full  abstract  of  a  paper  read  before  the  Inst.  C. 
E.,  by  Jno.  McLaren  on  "Steam  on  Common  Roads."  The  paper  discus- 
ses the  snbject  fullj-,  giving  a  description  of  the  engines  of  various  makers 
and  illustrating  special  features.    En£r.  News,  April  4,  i89i,  pp.  3i7-2i- 

For  Common  Roads.  Brief  illustrated  description  of  an  English  steam  engine 
with  a  crane.    En^,  News,  June  28,  1890,  p.  606. 

In  France.  By  D .  Sienard.  Treats  of  the  engines  at  the  ExpQsjtJQn  and  gives, 
results  of  experiments.     Van  Nos,  En^.  Ma£,y  Vol.  I.,  p.  Sfiffi 

McLarens Hig-h-Speed.  Describes  a  compound  12  horse-power  road  engin^ 
working  with  a  pressure  of  i75  lbs.    Lon.  Engineer,  Dec.  16,  1887, 

Road  Locomotives,  Bjr  Prof.  R.  H.  Thurston.  Gives  a  short  history  of  trac- 
tion engines  and  then  gives  details  of  some  experiments  made  with  them. 
Van  Nos.  Eng.  Mag.,  Vol.  VI IL,  p.  254. 

Trials. 
Eng^ine^  Economy  Trial  of  an  Automatic.     By  J.  W.  Hill.      Details  of  the  test- 
mg  of  Hairis-Corliss  engine  as  a  condensing  and  non-condensing  engine,  at 
an  Indianapolis  flouring  mill.     Van  Nos.  Eng.  Mag.,  Vol.  XVII.,  p.  554. 

Economy  Trials  of  the  N on- Condensing"  By  P.  W.  Williams,  before  the  Inst, 
of  C.  E.  Gives  details  of  a  series  of  economy  trials  made  on  a  triple  ex* 
pansion  engine  used  as  a  simple,  compound  and  triple  engine.  Proc.  Inst. 
C  ^.,  Vol.  XCIII.,pp.  128-243;  R'  R'  Gas.,  April  6,  1888;  Mech.  World, 
March  24, 1888;  Lon.  Engineer,  April  6, 1888:  Sci.  Am.  Sup.,  May  26,  1888. 

For  Economy  of  nonrcondensing  Simple  Compound  Engines,  with  steam  pres- 
sures from  40  to  170  pounds  and  with  revolutions  from  no  to  420  per  minute. 
A  very  valuable  series  of  experiments,  containing  25  pages  of  tabulated  re- 
sults, with  paper  and  discussion,  covers  170  pages,  in/Vtv.  Inst.  C.  E.,  Vol. 
XCIII. 

Experiments  on  a  Pair  of  Compound  Steam  Pumping  Engines  at  the  Copenhagen 
Waterworks.  By  F.  Ollgaard.  Results  of  a  trial  with  and  without  steam 
jackets.    Abs.,  Proc,  Inst.  C.  E.,  Vol.  CIV.,  i89i,  pp.  389-9o. 

Trials  of  Compound  Horizontal  Tandem-Engines;  cylinders  26  and  52  inches. 
The  object  of  experiments  were:  (i)  The  consumption  of  fuel  and  water 
per  indicated  horse  power  per  hour;  (2)The  advantage  resulting  from  the 
application  of  expansion  gear  to  large  cylinders.  Lon.  Engineer,  July  3, 10. 
17.  1885. 

Newcastle.  Gives  full  particulars  of  the  engines  and  boilers,  with  results  of 
trial,  tested  by  the  Royal  Agricultural  Society  at  Newcastle,  England.  Lon. 
Eng.,  Nov.  18,  et  seq.,  \'t%T.  Lon.  Engineer,  Nov.  i9,  etseq.,  1887. 

Newcastle.  Gives  a  report  of  the  competitive  trials  01  agricultural  engines  at 
the  Newcastle  Exhibition.  Contains  description  of  the  engines  with  table 
showing  the  principal  dimensions;  also  table  giving  result  of  brake  tnal. 
Lon.  Eng.,  July  i5,  1^87. 
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Engines,  Steam,  Trials,  continued. 

Results  0/  Trial  of  Boiler  and EniTMe  o/the  Temple  Street  Cable  Railway  t  Los 
Angles,  Cal.  B7  F.  W.  Wood,  Gen.  Man.  Si.  Ry,  ^^^wr.,  August,  i89o,  pp. 
4oS4. 

Society  of  Arts  Engine  Trials,  A  valuable  paper  giving  the  results  of  a  series 
ol  tests  of  various  forms  of  hot  air,  gas  and  steam  engines.  Lon.  En£ineer^ 
March  i,  i889,  etseg. 

Triple  Expansion, 
And  Engine  Trials  at  the  Whitworih  Engineering"  Laboratory,  Owens  College, 
Manchester,  An  elaborate  paper  read  by  Prof.  Osborne  Reynolds,  L.  L. 
D..  F.  R.S.,  before  the  Inst,  of  C.  E.,  loth  Dec,  i?8g.  Plate.  Proc./nsi.C. 
E.,  Vol.  XCIX.,  Paper  No.  2407,  pp.  152-?;  discussion,  including  tables  and 
diagrams,  pp.  198-353 ;  correspondence,  pp.  2S4-63. 

Experimental  Engrine.  Detailed  description  of  the  new  experimental  engine  at 
the  Mass.  Inst.  Tech.    Lon.  Eng^.,  Aug.  i4,  i89i,  pp.  174-5, 9-10. 

Non'Condensin^.  Gives  a  description,  with  dimensions,  of  a  triple  expansion 
non-condensing  engine  that  gives  an  indicated  horse-power  per  hour  for 
1.45  lbs.  ol  coal.    R,  R.  Gat.,  Aug.  3i  1888;  En£,  News,  Aug.  u,  c888. 

Perspective  view  of  a  set  of  triple  expansion  engines  and  specifications  to 
which  they  were  built.    Lon.  Engineer,  Aug.  26,  i^87. 

Vertical  Condensingr  Engines.  Illustrated  description  of  an  electric  lighting 
engine  with  cyhnders  31,  i9,  and  12  in.  in  diameter.  Lon.  Engineer,  Feb.  6, 
i£9i,  pp.  115-16.'    "•    •  ^  ... 

Underground  at  the  Beznet  Colliery,  Results  of  tests,  and  the  conditions  fev- 
orable  to  putting  the  engines  under  ground.  From  the  French.  Abst. 
Inst.  C,  £..  Vol.  LXXXIII.,  p.  52i. 

Valve  Gears,  Radial.  An  extended  study  of  this  type  of  gear,  with  the  neces- 
sary mathematics  and  cuts.     Lon.  Eng.,  Sept.  17,  1886,  etseq. 

Valves,  Modem  Practice  in  Slide,  A  paper  before  the  Cleveland  (Eng.)  Inst,  of 
Engrs.     Illus.    Lon.  Engineer,  Feb.  5, 1886. 

Valves.    See  Valves. 

Water  Consumption  of  Engines  of  Less  than  Fifty  Horse- Power.  Paper  by  Prof. 
J.  £.  Denton,  giving  results  and  discussion  of  experiments  on  a  7  in.  X  i4  in. 
engine,  etc.    Steven's  Indicator,  Jan.,  i889,  Vol.  VI.,  p.  3$. 

Engines,  Vapor. 

Vapor 'i  Efficiency  of  Fluid  in .  By  H.  L.  Gantt  and  D.  H.  Maury,  Jr.  Experi- 
ments made  with  water,  alcohol,  ether,  bisulphide  of  carbon  and  chloroform 
to  find  the  best  working  fluid.     Van  Nos.  Eng,  Mag.^  November,  i884. 

Some  Properties  of  Vapor  and  Vapor  Engines.  Abstract  of  a  theoretical  discus- 
sion, by  DeVolson  Wood,  presented  at  convention  of  Am.  Soc.  Mech.  Eng. 
at  Erie,  May,  1889.    Mechanics,  June,  1889. 

Volatile  Vapor,  By  A.  F.  Yarrow,  before  the  Institution  of  Naval  Architects. 
Discusses  the  possible  advantages  of  using  highly  volatile  liquids  !n  lieu  of 
water  for  the  purposes  of  propulsion.  Describes  a  launch  propelled  by  a  vola- 
tile dydrocarbon.    Lon.  Eng.,  April  9, 1888. 

Epidemic  at  Plymouth,  Pa.  An  analysis  of  the  causes,  which  were  found  in  the 
water  supply.    San,  News,  May  16,  1885. 

l&q\x9kX\onmof  third  degree  and  0/ second  degree.  Graphical  solution  of.  Annales  des 
p.  6*  C.    November,  1884* 

Equilibruim  Polygon.  Method  of  drawing  equilibrium  polygon,  so  that  three  given 
strings  may  pass  through  three  given  points.  By  Huppaer.  [A  beautiful 
method,  identical,  however,  with  that  given  by  Levy  in  the  new  ed.  of  his 
"Statique  Graphique,"  p.  6;.]    Der  Civilingenieur,  1885,  PP-  S9-92. 

Erecting  Plant.    See  Contractors  Plant. 
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Ericsson,  John.  An  interesting  account  of  the  life  of  this  great  engineer  by^Wrn. 
CoiiAnt  ChuTchAn  Scri^er's  2\/a£aJttne,  February,  i89o,  Vol.  VII.,  pp.  i69, 
ei  seq. 

Some  0/ his  Works.  Brief  biography  with  description  of  some  of  his  inventions. 
En£.  News,  Oct.  8,  i88i,  pp.  403-5. 

The  story  of  his  life  and  achievements,  with  portrait.  R.  R,  «&•  Eng^.  Jour., 
April,  ]889. 

Bstuaries,  Tidal  and  the  Bar  of  Mersey .  By  W.  H .  Wheeler.  Gives  a  general  dis- 
cussion of  two  papers  read  before  the  British  Association,  l^n.  Engineer, 
Nov.  II,  18S7. 

Svaporation. 

And  Percolation,  By  Chas.  Greaves.  Discusses  the  maxima  and  minima  of 
rainfall,  rain  Percolation  through  ordinary  ground  and  sand  evaporated  from 
a  water  surface.     Van  Nos.  Eng:  Mag.,  Vol.  XVI.,  p.  49. 

Investigation  of  the  Laws  of.    By  Desmond  FitzGerald.    The  most  elaborate, 
extended  and  scientific  experimr nts  ever  made.    The  influence  of  heat,  wind, 
sun  and  depth  investigated.    Tables,  cuts,  plates,  etc.,  the  whole  covering  66 
pp.  in     Trans.  A.  S.  C.  £,,  Vol.  XV.,  p.  581. 

From  Water  Surf  aces ,  Abstract  of  a  paper  before  the  Am.  Soc.  Civil  Engrs.. 
by  Desmond  Fitzgerald.  Gives  the  results  of  some  very  careful  experiments 
at  Boston  with  a  new  formula.    Eng,  News,  April  10, 1886. 

Of  Water,  The  Latent  Heat  of .    By  R,  H.  Buel.     Showing  the  various  values 
*         now  in  use,  and  drawing  conclusions  from  Regnault's  experiments  as  to  its 
value.     Van  Nos.  Eng.  Mag.y  February,  1885. 

Sxamination  Questions  for  the  position  of  Assistant   Engineer  on  the  Municipal 

Works,  New  York  City.    One  hundred  and  seven  questions.  Eng.  News,  Aug. 

7.  1886. 
Excavation. 

And  Embankment  by  Water  Power,    By  E.  B- Dorsey.    Gives  details  of  cost  and 

construction  of  earthen  dams  by  the  use  of  water  jets  and  flumes.     Trans.  A. 

S.  C.  E.t  May,  1886;  also  Set.  Am.  Sup.,  July  17. 

Freezing  Process.  Paper  by  Mr.  Edward  L.  Abbott,  C  E.,  read  before  the 
Boston  Society  of  Civil  Engineers,  describing  the  development  and  success 
of  this  method,  pp.  4,  your,  Assn.  Eng,  Soc,  March,  i£9o,  Vol.  IX,.  p.  94. 
Eng.  &*  Build.  Rec,  May  17,  1890,  p.  378. 

As  Applied  at  Iron  Mountain,  Mich.,  in  sinking  a  shaft  through  quicksand.  In- 
teresting paper  by  D.  E.  Moran,  C.  E.  Illustrated.  School  of  Mines  Quar.^ 
April.  1890,  pp.  237-54.  Abstract  in  Eng.  6*  Build.  Rec,  June  14,  1890,  p.  23. 
R.  R,  Gaz,t  May  26,  i89o,  p.  .^32. 

Poetsch,  as  applied  at  the  Chapin  Iron  Mine.  Description  of  this  freezing  meth- 
od as  actually  applied  at  a  shaft  sunk  for  the  Cliapin  Mining  Company  at 
Iron  Mountain,  Mich.,  by  Sooy  Smith  &  Co.  The  material  excavated  was 
sand,  with  boulders  embedded  in  it.  Illustrated.  Eng.  News,  Aug.  3,  1889, 
Vol.  XXII.»  p.  io3. 

Poetsch  Shaft  Sinking 2XX\iQlio\i^exCo\\\eTY,'Bt\f^\xm.  Abstract  from  Bul- 
letin de  la  Societe  de  I'Industrie  Minerale,  1888,  Vol.  II.,  p.  21.  The  shaft 
met  quicksand  at  a  depth  of  195  feet,  which  was  frozen  and  excavated  suc- 
cessfully.   Proc  Inst,  C.  E.,  Vol.  XCVI.,  1888,  p.  432. 

Shaft  Sinking.  Experiments  with  in  France.  .r^««a/«  </«/>.  6*  C,  Septem- 
ber, 18&7. 

Soft  Material,    Paper  read  before  the  Society  of  Arts  of  the  Mass.  Institute  ot 

Technology,  by  Mr.  Charles  Sooysmith.  Proc  Soc  Arts,  Mass.  Inst.  Tech., 

for  1886-1887. 
Quicksand  in.    By  Charles  L.  McAlpine,  with  discussion.    Gives  successful 

treatment  of  a  large  body  of  quicksand  in  a  canal  cutting.      Trans.  A.  S,  C. 

-ff.^Vol.  X..  {1881).  p.  275-289. 
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Excavation,  continued. 

Sieam  Shovel.    With  table  of  details  of  cost  on  five  different  pieces  of  work, 
En£,  News,  June  8,  1889. 

Rock  under  water  without  the  use  0/  Explosives.  A  paper  by  Frederick  Lobniiz, 
Assoc.  M.  Inst.  C.  E.  A  description  is  eiven  of  the  dredger*  the  method  of 
breaking  up  the  rock  being  to  drop  a  heavy  cutter  fiom  a  height.  This  meth- 
od is  shown  to  be  both  rapid  and  economical,  as  proved  by  experience  on 
Suez  Canal,  pp.  i3.  Proc.  Inst.  C.  E.,  Vol.,  XCVII.,  p.  339.  En^-,  News,  Oct. 
x9,  i889.  Vol.  XXII.,  p.  365.     London,  i889.     See  Rock  Removal. 

Submarine  Rock  Excavation.  An  interesting  application  of  rock  drill  to  sub- 
marine work  by  IngersoU-Sergeant  Drill  Co.,  in  New  York  harbor.  Am.  Mfr.^ 
Jan.  3i,  p.  7. 

Submarine  in  Sand^  Illustrated  description  of  the  method  o(  submarine  excava- 
tion in  sand,  used  by  the  Dutch  engmeer,  W.  H.  Ter  Muelen,  by  means  of  the 
water  jet     .Sr/.  ^m.,  .S»^..  May  18. 1889. 

Wet  Material  by  the  Hydraulic  Process,     An  account  of  work  done  on  the  Nor- 
thern Pacific  Railway  by  J.  T.  Dodge,    your,  Assn.  Eng--  Soc.,  Vol.  II.,  p.  67. 

Water  Jet  in.    See  Landslide. 
Excavators. 

Dunbar  and  Rustons  Steam.  Capacity  one  thousand  cubic  yards  per  day  of  ten 
hours.    Illus.    R,  R.  Gaz.,  Nov.  13,  1885. 

Land  Dredges.  By  Albert  Millet.  Describes  the  different  forms  of  machines  in 
use  on  the  Panama  Canal,  and  gives  cost  of  excavating  with  them.  Renss,  Soc. 
of  Engrs.y  Vol.  I.,  p.  iSa. 

Steam.  By  W.  L.  Clements  before  American  Society  of  Mechanical  Engi- 
neers. Describes  the  general  construction  of  steam  excavators,  and  then 
gives  details  of  a  special  machine.  Abstracted,  R,  R.  Gaz,,  May  11. 1888;  also 
Eng.  Newst  May  36  et  seg,,  18SS,  and  supplemented  by  information  from  other 
sources. 

Executive  Department,  a  New.  The  May  number  of  the  Forum  contains  a  good 
article  of  the  above  title,  setting  forth  the  necessity  for  re-organizing  the  several 
bureaus  of  a  scientific  character  under  one  department,  where  engineers,  both 
civil  and  military,  will  have  ample  scope  and  just  rewards  for  their  service. 

Expansion  of  Metals.    See  Metals. 

Bxploration,  and  Best  OutjSt /or  Suvh  Work.  By  Maj. -Gen.  Fielding.  Gives  many 
practical  hmts  as  to  methods  and  outfit  for  scientific  engineering,  military  and 
geographical  explorations.    Reprinted  in  Van  Nos.  En£.  Mag,.  May,  i885. 

Explosives. 

Gives  composition  and  relative  intensity  of  a  large  number  of  high  explosives, 

and  then  discusses  those  best  adapted  to  submarine  mining.    Lon.  Eng.,  Aug. 

26,  et  seg.,  i887. 
By  M.  P.  E.  Berthdot  A  series  of  lectures  delived  before  the  College  de  France 

Paris,      yan  Nos,  Eng.  Mag.,  Vol.,  XXIX.,  p.  100;  also  No.  70,    Van  Nos.  Sci. 

Series. 
W.  H.  Deering,  F.  C.  S.,  F.  J.  C,  read  before  the  Society  of  Arts,  London. 

Gives  composition  and  characteristics  of  various  kinds  of  explosives.     Sci. 

Am.   Sup.,   May  18,  i88<).    your,  Soc,  Arts,  Dec.  i4,  188S.     Errata,  Dec.  21. 

1888. 
Ammonite,  Experiments  with.     Account  of  experiments  with  this  new  explosive. 

Claimed  to  be  very  safe  and  have  an  explosive  force  equal  to  dynamite.     Lon. 

Engineer,  July  17,  1891,  pp.  41-2. 
Apparatus /or  7Vj/>«^  ^^rf<r  <?/,  by  forcing  a  lead  cylinder  into  a  conical  open- 
ing.   A  German  invention.    Descnbedand  illustrated  in  Sci.  Am-  Sup,,  Nov. 

7,  1885.    Eng.  News,  April  10,  1S86. 
Bellite.    Description  of  Tests  made  with  comparatively  new  explosive    Bellite. 

R.  ^  M.  your..  Dec.  1.  1^88. 
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Explosives,  continued. 

Composition  of  Hig^h,  Gives  interesting  list  of  the  composition  of  high  explosives. 
Le  Genie  Civil,  Oct.  22.  1887;  San,  En£„  Nov.  26,  1867. 

Composiiion  of.  By  W.  C.  Foster.  Gives  a  list  of  the  explosives  most  commonly 
used,  with  the  composition,  and  references  to  publications  in  which  notes  may 
be  found.    Eh^.  Nrvos^  June  3o  eiseg.,  1888. 

Compressed  Gun  Cotton,  Describes  process  of  manu&cture,  properties  and 
uses.  By  Eissler  in  Mining- &*  Scientific  Press.  Reprint,  Bnjp-.  News,  July  3o, 
x88i,  pp.  3o8^. 

Dynamite,  Useo/,  in  Mines,  By  G.  M.  Cerbeland.  Mem.  de  ia  Socdes /n£. 
Civils,  Dec,  1885,  pp.  792-8o6. 

Dynamite.  Removing  the  Drift  7am  at  yoknstown  by  the  Use  0/  Dynamite.  See 
Dam,  South  Fork. 

Emmenstie.  Gives  some  of  the  characteristics  and  properties  of  a  new  explosive 
called  Emmensite,  said  to  be  better  than  dynamite.  Am,  Eng.,  Nov.  23,  1887. 
Sci.  Am,  Sup.,  Jan.  7,  1888. 

Experiments  made  on  various  explosives  of  the  Favier  company,  in  the  preseAce 

of  firedamp  and  coal  dust.  By Larraoyeux.   Assoc,  des  Ingr*  de  Liege,  1891, 

pp.  7^82. 

Explosive  Gelatine.  Gives  descriptive  properties  and  composition  of  thi»  ex- 
plosive.    Van  N OS,  Eng.  Mag.,  Wq\,  XXIV.,  p.  160. 

Gun  Cotton. 
Compressed Jor  Military  Use,  with  special  reference  to  eun-cotton  shells.    By 
Max  V.  Forster,  Berlin.    Translated  by  J.  P.  Wlsser.  Illustrated.  Van  A^os. 
Eng,  Mag,,  Nov.  and  Dec,  1886. 

History,  Manufacture  and  Use.  Paper  by  Lieut.  Karl  Rohrer,  U.  S.  N.  Re- 
printed from  Sci,  Am.,  m  U.  S.  Naval  Institute,  Vol.  XV..  p.  463,  i889,  No. 
50. 

Tonite,  Gives  a  short  history  of  explosive  and  special  properties  of  the  form  of 
gun-cotton  known  as  tonite.     Van,  NosEng,  Mag.,  Vol.  XIX.,  p.  321. 

Gunpowder,  as  a  Propellant,  Lecture  by  Maj.  F.  W.  J.  barker,  R.  A.  Illustrated 
Sci.  Am,  Sup  ,  June  21. 1890,  No.  75S,  pp.  12059*62. 

Gunpowder,  The  Force  of.  By  Prof.  Dr.  Rudolph  Wagner.  A  review  of  Ber- 
thelot's  essay  on  gunpowder  and  other  explosives.  Van,  Nos.  Eng.  Mag., 
Vol.  VII.,  p.  69. 

Heai  Action  of.    See  Heat  Mechanical  Applications  of. 

High  Explosives  in  War/are.  Lecture  belore  the  Franklin  Institute  by  Com- 
mander F.  M.  Barber,  U.  S.  N.    Jour,  Frank.  Inst.,  Feb.,  i89i. 

High,  Some  Experiments  on  the  Use  of.  By  Prof  Chas.  E.  Munroe,  U.  S-  X.  A. 
Illustrated.  Nitro-glycerine.  gun-cotton  and  dynamite  used  without  any  pre- 
mature explosions  of  the  shells  fired.     Van.  Nos.  Eng.  Mag.,  Jan.,  1885. 

Mechanical  Work  of.  By  F.  von  Rziha.  Compilation!  for  different  explosives, 
of  theoretical  and  elective  work.  Zeitschrift  d  Oesterr  Ing.-u.  Arch,-  V. ,  ii86, 
pp.  19-22. 

Mixtures  and.  Gaseous  Properties  of,  giving  pressures  developed  by  forty- 
two  different  compounds.    From  the  French .    Lon ,  Engineer,  Oct.  2,  i885 . 

Modem  Explosives  and  their  Practical  Application  on  the  St,  Gothard  R,  R.  and 
the  Corinth  Canal,    Compiled  by  G.  T.  Specht.    Eng,  News,  July  5,  1884,  pp. 
1-3, 8. 

New  Explosives,  Favier,  Bellite  and  Rodburite.  Description  of  these  explosives • 
which  are  in  considerable  use  in  Europe  in  place  of  dynamite.  From  Le  Genie 
Civil.    Eng,  News.,  Apr.  25,  i8qi,  pp.  391-2. 

Notes  on  Literature  of.  By  Charles  E.  Munroe,  in  U.  S.  Naval  Institute.  Vol. 
XV..  p.  491,  i8S9.    No.  so. 
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Explosives,  continued. 

And  Ordnance  Materials  Considered  with  Reference  to  sonu  Recent  Experiments 
with  Emmensite,  Gelbite  and  Aluminum  Branse.  By  S.  H.  Emmens.  Contains 
tables  Kivin£  composition,  etc.,  of  various  explosives.  Proc,  £/.  -5".  Naval  Inst. 
Vol.  XVII.,  No.  3,  pp.  355-445. 

Past  and  Future,  Smokeless  Powder ,  An  interesting  article  reprinted  Irom  La 
Nature.    Sci.  Am.  Sup,,  No.  756.  June  28,  x89o,  pp.  12071-a. 

Properties  and  Use  0/  Certain  Hig'h  Explosives.  Abstract  and  quotations  from 
a  set  of  "ReiEulatlons"  for  use  of  explosives  issued  by  the  New  York  City  Fire 
Department.  The  directions  for  care  and  use  in  blasting  are  concise  and  care> 
ful.    R.  R.  GoM.,    En£r,  News,  July  6, 1889,  Vol.  XXII.,  p.  2. 

Rack-a-rock/or  use  in  tunnels,  caissons,  etc.    See  Bridges. 

Reactions  and  Formulas.  Gives  formulas  lor  polvnitro  cellulose  and  asphaline, 
with  the  reactions  which  occur  in  the  latter.  Le  Genie  Civil,  May  7,  i887;  also 
En£,  News,  July  2,  1887. 

Recent  Developments  in  Hig'h  Explosives.  By  Perry  F.  Nursey.  A  paper  read 
before  the  Society  of  Engineers,  London,  giving  history  and  development  of 

•  high  explosives,  and  the  composition  and  uses  of  many  kinds  of  explosives. 
Sci.  Am.  Sup.,  July  20. 1889,  et  seg. 

Refutations  to  Govern  the  Manufacture,  Transportation,  Sale,  Storage  and  Use 
of,  in  New  York  Cky.    E.  ^  M.  Jour.,  June 22,  i889. 

R'  .oe  Strength  0/  Hi£h  Explosives.  Abriefsumma]^  of  results  obtained  by 
Lieut.  Willoughby  Walker,  published  in  Jour.  Am.  Chem,  Soc.,\&  %\se\\\Ti. 
Eng".  News,  Jan.  3x.  i89i,  pp.  X05-6. 

Roburite.  Gives  results  of  exi>eriments  in  mining  coal  with  roburitc.  I^n.  ^»- 
gi$uer,  Oct.  28,  1887;  Sci.  Am.  Sup.,  Nov.  i9,  ib87. 

Smokeless  Gunpowder.  By  Hudson  Maxim.  Sets  forth  requirements  and  possi- 
bility of  their  being  met.    Sci.  Am.  Sup.,  No.  821,  Sept.  26,  i89i,  pp.  13114-16 

Submarine.  How  their  efiiciency  is  tested  by  the  government.  Illustrated.  Eng. 
News,  Oct  3i.  1885, 

Tests  qf  the  Relative  Strengths  of  nitro  glycerine  and  other  explosives.  A  paper 
by  Frederick  W.  Qark,  Chicago»  111.  Trans,  A,  I.  M.  E.  Colorado  meeting, 
June.  1890. 

Testing  Strength  of.    See  Appliances. 

Transportation  o/High.  Considers  the  nature  and  character  of  the  explosives 
giving  rules  for  handling  and  the  treats  of  legislation  on  the  subject.  Van 
Nos.  En£.  Mag.,  Vol.  XVII.,  p.  3oo. 

Undulatory  Pressures  Produced  by  the  Combustion  of  Explosives,  in  a  Closed  Ves- 
sel.     Experiments  with  a  steel  cylinder  and  automatic  registering  apparatus^ 
By  M.  Vaille.    Comptes  Rendus,  1890,  pp.  639-41. 

See  Blasting.    Foundations. 

Exposition,  International  Inventions,  0/188^.  The  London  Engineer  of  May  8,  and 
Engineering  of  May  i  (double  number),  are  devoted  entirely  to  the  descriptioni 
of  the  most  noteworthy  inventions  exhibited.  Lon.  Engineer  also  contains  a 
plan  of  the  building  and  arrangement  of  the  exhibits. 

Paris,  1899.    A  very  complete  and  valuable  review  of  the  Paris  Exhibition  1889* 
Profusely  illustrated.     Lon.  Eng.,  May  30. 1889.  VoL  XLVIL,  p.  4x5. 

Paper  by  Mr.  O.  Chanute,  read  in  Chicago,  Feb.  5,  1890.     7our.  Assn.  Eng. 
Soc.,  July,  1890,  pp.  34I-50- 
Worlds  Columbian  Exposition. 
Article  by  Joseph  Frietag,  Asst.  Engr.,  describing  briefly  the  various  buildings. 
lUus.    Eng.  Mag.,  Nov.,  1891,  pp.  161-75. 

Discussion  on  the  question  of  site  by  Members  of  the  Western  Soc.  of  E  ngrs. 
your.  Assn.  Eng.  Soc,  Sept..  1890,  pp.  461-71* 
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B  xposition,  World* s  Columbian^  continued. 

A  paper  by  James  Dredge  read  before  the  Soc.  of  Arts,  London.     Lon.  En£. 
Dec.  5,  iS9oi  pp.  678-80,  et  seg.  7<mr,  Soc,  Arts,  Dec.  5,  i89o. 

Sxtractora,  Centrifugal,  By  R.  F.  Gibson.  Gives  the  mathematics  and  mechanics 
of  centrifugal  extractors;  also  describes  the  different  forms  of  machines. 
Sci.  Am.  Su^,,  Sept.  24.  etc.,  18S7. 

Factory  Construction. 

Cotnparisoa  0/ Eftirlisk  and  American  Types  of  Factory   Construction,     A  valu- 
able paper  by  John  R.  Freeman,  read  before  the  Boston  Soc.  C.  E.     A  com- 
I  parison  of  many  details  IS  given,  with  efficiency  and  cost  of  various  forms  of 

fire-proof  construction.    Illustrated.     7our.  Assn.  Engr.  Soc.,  January,    i89i, 
'  pp.  i9-5i. 

See  Buildtmr  Construction,  Manufactories, 

Falling  Bodies. 
I  Velocity  of  Bodies  0/ Di/ferent  Specific  Gravity  Falling"  in  Water,     An    i  ntere  st- 

ing paper  by  R.  H.  Richards  and  A.  E.  Woodward,  read  at  the  February 
meeting  of  the  Am.  Inst.  Min.  Engrs.  An  original  table  and  4  plates  showing 
the  relation  between  the  diameter  of  the  particle  and  the  velocity  of  fall. 
Trans.  A.  I,  M,  E„  i89o.     Tech.  Quart,,  Vol.  III.,  No.  2. 

Falls  of  St.  Anthony. 

In  the  Mississippi  River  %  Preservation  of.  By  Col.  F.  U.  Farquhar.  An  account 
of  the  means  used  to  prevent  the  undermining  of  the  rock  bed  and  the  retro- 
gression of  the  falls.    Illus.     Trans.  A,  S.   C  ^.,  Vol.  XII..  (i8S3).  p.  393. 

Preservation  of  the  Apron  at  the.  By  A.  Johnson,  before  the  Engineers'  Soc- 
ciety  at  St.  Paul.  Gives  description  of  the  Falls  of  St.  Anthony,  the  main  work 
constructed  for  their  preservation,  and  describes  in  detail  the  construction  of  a 
crib  to  protect  the  apron  of  the  fall.  Jour,  Assn.  Eng.  Soc »,  July,  i9S&,  Vol. 
VII.,  pp.  271 '279. 

Water  Power,  By  Jos.  P.  Frizelle.  The  present  difficulties  in  the  way  of  its  com- 
plete development  and  preservation,  and  suggestions  for  making  efiective  one 
of  the  greatest  water  powers  on  the  continent.  Trans.  A.  S,  C,  E.,  Vol.  XII., 
(1883),  p.  412. 

Pans  and  Blowers. 

Efficiency  of.  Experiments  by  Wm.  T.  Trowbridge  and  Geo.  A.  Souter,  to  de- 
termine the  volumes  of  air  delivered  under  various  conditions  and  the  power 
required.  From  Trans,  A,  S-  C  E.,  Vol.  VII.,  reprinted  in  Eng,  News,  Dec. 
11,1886. 

Efficiency  of.    An  editorial  in  The  Engineer, 'HQ\.\A,i^,'YCi  which  a  new  rule 
for  computing  the  H.  P.,  by  Prof.  Herschel,  is  given  and  discussed;  also  by  W. 
C.  Unwin.    A  short  discussion,  with  formulae  and  illustrations,   very   simply 
put.    Lon.  Engineer,  Dec.  12,  i884;  also  by  Robt.  H.  Smith  in  same  for  Dec.  i9, 
1884. 

Testing  of.  To  find  (i)  how  much  mechanical  work  is  required  to  be  done  by  a 
proposed  fan  not  yet  in  place,  in  order  to  give  a  desired  volumetric  ventilation 
through  a  given  mine ;  and  (3)  how  much  mechanical  work  is  being  done  by  a 
fan  already  in  place  and  working  under  given  conditions,  and  in  connection  with 
this  test  to  calculate  the  mechanical  efficiency  of  the  fan.  By  Prof.  R.  H. 
Smith.    Lon.  Engineer,  July  24,  1^85. 

See   Ventilation, 

Fatigue  of  Metals.  An  account  of  some  new  devices  and  methods  used  by  Prof. 
Egleston  in  examining  the  molecular  changes  accompanying  fatigue.  Illus. 
Lon.  Bng„  July  10. 188S.    See  also  Iron. 

Faucet.  An  Indestructible  Faucet.  Description,  with  section,  of  an  ingeniously  de- 
signed faucet.  Proved  very  serviceable  under  thorough  tests.  Design  of  Sir 
Wm.  Thomson.     Eng.  News,  Sept.  19,  i89i,  p.  255. 
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Feed  Water 

By  T.  A.  Paget.    Treats  of  the  chemical  and  physio-chemical  effects.      Van  /Vos. 
Ens^.  Mag-..  Vol.  I.,  p.  927. 

Heating.     See  Boiler  Tests,  Heating. 

Heaters.    Their  value  in  the  saving  of  fuel.    Eng.  News,  Dec.  18,  1886. 

T^rrO'SiMcon,  and  the  Economy  0/ its  Use.  Paper  by  W.  J.  Keep,  Detroit,  Mich., 
and  Edward  Orton,  Columbus.  O.,  pp.  9,  Proc.  A.  J.  M.  E.,  Buffalo  meeting, 
1888. 

Ferroid.    A  new  Artificial  Stone.    See  Stone. 

Ferry  Boat. 

Description  of  new  steel  screw  ferryboat  "Bergen"  built  by  Hoboken  Ferry  Co. 
Illus.    J^.  R.  Gaz.,  Aug.  9,  i8S9. 

Double  Screw,  Performance  of.  Account  of  tests  of  the  performance  of  the 
screw  ferry-boat  "Bergen"  and  a  comparison  of  the  same  with  that  of  the 
wheel  lerry-boat  "Orange."  Illustrated.  Paper  before  the  Am.  Soc.  of  Mech. 
Engrs.,  by  E.  A.  Stevens  and  J.  E.  Denton.  R.R  &*  Eng.  7our.,  March,  1S90. 
Trans.  A.  S.  Af.  E.,  Vol.  XI.,  i89o,  pp.  372-451- 

Improvements  in.  By  Wm.  Cowles.  Has  especial  reference  to  the  boats  used  in 
New  York  Harbor.     Trans.  A.  S.  M.  E.,  Vol.  VII.,  p.  i9o. 

Pennsylvania  Railroad  Co.'s  Steam  Ferry  Boat  '* Cincinnati."  Description  with 
inset  showing  arrangement  of  machinery  and  engines.  P  P.  Gas.,  Nov.  6, 
i89i,  pp.  776-7.  Eng.  News,  Nov.  7,  1S91,  pp.  428^.  Iron  Age,  No.  12,  i89i,  pp. 
821^. 

Railroad  Ferry  Steamer '* Solano."  A  complete  and  fully  illustrated  review  of 
this  interesting  boat  by  Robert  L.  Harris.  Trans.  A.  S.  C,  £.,  April,  i89o, 
Vol.  XXII.,  pp.  247-257- 

Steel  Ferry  Steamer.  Description  and  drawing  of  the  new  ferry-boat  of  the 
Michigan  Central  Railway,  designed  to  ferry  21  loaded  cars  across  the  Detroit 
River,  breakingits  way  through  the  ice  in  winter.  P.P.  C<7«.,  Jan.  25,  i88g. 
R,  P.  &•  Eng.  Jour.,  Feb.,  1S89. 

Transfer,  at  Portland^  Ore.,  as  constructed  in  30  days  on  a  very  difficult  slope. 
Illustrated.    P.  P.  Gaz.,  Aug.  7.  i885. 

**Tr'^nsfer"ofthe  Canadian  Southern  Railroad  Company.  An  illustrated  de- 
scription of  this  new  ferrv  boat,  built  by  the  Cleveland  Shipbuilding  Com- 
pany.    Sci.  Am.  Sup.,  May  10, 1890,  p.  11,062. 

Ferry  Landing. 

A  brief  description,  with  drawing  showing  details  of  the  inclines,  etc.,  for  the 
proposed  ferry  across  the  river  Ganges.     Lon.  Eng.,  March  11,  1887. 

Fvr  a  Car  Ferry  on  the  Mississippi  River  at  St.  Louis.  By  Robt.  Moore.  The 
general  problem  discussed,  with  full  drawings  of  the  device  used.  Trans.  A. 
S.  C.  E.,  Vol.  XIII.,  p.  247. 

For  Railway  Transports.  The  Isle  of  Wight  Steam  Ferry.  A  landing  moving 
on  inclined  ways  connects  with  steamer  at  different  stages  of  tide.  Illustrated. 
Lon.  Eng.,  Aug.  7,  i885.    See  Floating  Landings. 

See  Landing. 

Fiber.  Lime  Sulphite  Fiber  Manufacture  in  the  United  States .  Paper  by  Maj.  O.E. 
Michaelis,  M.  Am.  Soc.  C.  E.,  and  also  Remarks  on  the  Chemistry  of  the  Pro- 
cess. By  Martin  L.  Griffin,  M.  A.,  p.  23,  Trans.  A.  S.  C.  E.,  June,  1889,  Vol. 
XX.,  p.  263. 

.Filters. 

Analysis  of  Mechanical  Action  of  Filters.  A  paper  by  Mr.  Emil  Geyelin.  This 
paper  discusses  nearly  all  the  more  prominent  filters  in  use  and  made  for  use 
of  water  works,  and  forms  a  valuable  source  of  information.  Am.  W.-  W. 
Assn.,  Louisville  meeting,  1889,  p.  6'. 
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Filters,  continued. 

Breyvis*  Micromembran  Filter,  A  short  description  of  this  filter,  in  which 
ground  asbestos  is  used  as  filtering  material,  and  which  it  is  claimed  will  pre- 
vent the  passage  ot  bacteria.    Joum  J,  Gasbel,'u,  IVasservers,  1886,  pp.  412-416. 

Describes  a  number  of  small  filters  used  in  different  places.  Van  Nos.  En^, 
Mag.,  Vol.  XXIII..  p.  152. 

Pie/ke's  Filter,  Adapted  for  use  on  large  or  small  scale.  Filtering  material  is 
a  specially  prepared  form  of  asbestos  and  other  fibres.  Short  description 
without  data,  regarding  cost.  etc.  Journal  f,  Gasbel^  u.  IVasservers,  1S86,  pp. 
781-788. 

IVarren.  Description  of  the  Warren  water  filter,  with  plan  and  sections.  Bng. 
News^  Nov.  19, 1^87. 

See  Water  Filtration  and  Purification. 
Piltration. 

Data  of.  Papers  by  Prof.  Wm.  T.  Sedgwick  in  Tech.  Quart.  No.  I.  "Some  Re- 
cent Experiments  on  the  Removal  of  Bacteria  from  Drinking  Water  by  Con- 
tinuous Filtration  through  Sand,"  giving  the  results.  Discussion  of  the  experi- 
ments in  Berlin.  Vol.111..  i89o.  No.  X,  pp.  69-75.  No  II.,  "On  Crenothrix 
Kuehnianas  (Rabenhorst),  Zopf."  giving  an  account  of  several  cases  of  occur- 
rence and  its  effect  on  the  water.    Vol.  III.,  i89o.  No.  4.  pp.  338-6S. 

Experiments  on.  By  Dr.  Plagge.  Report  to  the  German  Soc.  of  Naturalists. 
Experiments  on  filtration  of  germs  or  bacteria.  Bischofl's  spongy  iron  filter 
and  all  the  charcoal  filters  were  entirely  unable  to  remove  germs,  filtered  water 
often  containing  more  than  the  unfiltered.  The  same  was  true  of  some  paper 
and  cellular  filters.  The  Chamberland  clay  filter  and  that  of  Dr.  Hesse  were 
found  to  filter  germs  entirely  at  first,  though  after  a  time  they  were  not  effect- 
ual. Some  I  asbestos  filters  (Breyvis'  "micromembran  filter")  filtered  per- 
fectly at  first*  but  allowed  germs  to  pass  in  a  short  time.  Journal  /.  Gasbel,  u. 
IVasservers,  x886,  pp.  809-812. 

Experiments  on  the  Efficiency  0/  Filtration  Throug'h  Sand,  By  Dr.  Carl  Frankel 
and  C.  Piefke.  This  is  a  valuable  report  on  the  city  water  ol  Beriin.  Tables. 
The  proportion  of  bacteria  in  the  unfiltered  water  to  those  in  the  filtered  was, 
roughly  speaking,  1,000  to  x.  Zeitschri/t  fur  Hygiene,  Vol.  VIII.,  i8go,  p.  1. 
Abstracted  in  Proc.  Inst.,  C,  E,,  Vol.  C,  i89o,  p.  455. 

Gerson*s  System.  Describes  a  process  in  which  water  is  passed  through  sponges 
and  pumice  stone  filled  with  insoluble  tannate  of  iron.  Gives  analysis  ot  Mater 
before  and  after  passing  the  filter.    Lon.  Eng.,  Nov.  iS,  1887. 

Of  Natural  Waters,  A  paper  by  Mr.  T. M.  Drown,  read  in  Boston.  Jin.  15, 
1890.  Jour,  /fssn,  Eng.  Soc,  July,  i89d,  pp.  356-68.  E//g.  e"  liuiU.  Pec, 
Nov.  22,  1890,  p.  394-6. 

Practical  Results  of  Mechanical.  By  W.  S.  Richards.  A  paper  he'^ore  tlie 
American  Water-Works' Association,  giving  experience  \nth  Hjrnft  fillers  at 
the  Atlanta  water-works.  Proc.  Am.  W.-W,  Assn.,  ii88,  pp.  148-152.  Ab- 
stracted Eng,  &-  Build.  Rec,  May,  J  888. 

Of  Public  Water  Supply.  Account  of  extensive  experiments  by  the  East  Lon- 
don Water  Company  with  the  Atkins  filter.    Illustrated.    Iron,  Nov.  6,  iS85. 

Rate  of  Through  Sand,  in  terms  of  the  head  and  the  average  size  of  the  grains  of 
sand.    A  formula  from  the  German.     Eng,  News.  Oct.  24, 1885. 

Or  Subsidence.  Abstract  from  a  paper  by  J.  D.  Cook,  before  the  American 
Water-Works  Association.  Treats  of  the  most  practicable  and  economical 
method  of  obtaining  a  supply  of  clear  water  from  streams  carrying  consider- 
able quantities  of  silt.    San  Eng.,  July  Tfi,  iSS?* 

See  Sewage  Disposal^  Water  Purification,  Water  Supply. 

Fire  Apparatus. 

Modem  Fire  Apparatus.  A  popular  article  by  John  R.  Spears.  lUus.  Scrib- 
ner's  Magazine,  Jan.,  i89i,  pp.  54-64. 
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Fire  Apparatus,  continued. 

About  Shops  amd Building's »  A  valuable  paper  by  Mr.  C.  J.  H.  Woodbury  be- 
fore Am.  Soc.  of  Mechanical  Engineers.  Ry,  Rev,,  Dec.  4.  i88q.  Vol.  XXXI.. 
p.  718.;  EnjT.  News,  Dec.  14,  18 i9.  Vol.  XXII.,  p.  568. 

Fire  Bricks. 

As  Manufactured  at  Aft,  Savage,  Md.  A  paper  before  the  Am.  Inst.  Min.  Engs. 
at  Pittsburg  meeting,  Feb.,  x886,  by  Robert  Anderson  Cook.  This  is  probably 
the  best  known  manufactory  of  fire-brick  in  America.  £ng.  News,  April  10. 
1886:  also  £,  6*  Af.  your.,  March  13, 1886. 

By  Lieut.  G.  E.  Glover.  Extracts  from  a  paper  presented  to  Corps  of  Royal 
Engineers,     ^an  Nos.  Eng.  Mag,^  VoL  VI.,  p.  6. 

Fire  Boats.  By  William  Cowles.  A  paper  read  before  the  Am.  Soc.  Mech.  Engrs. 
Gives  descripdon  of  the  fire  boats  at  New  York,  Chicago  and  Cleveland. 
Fully  illustrated.    Lon.  Eng„  Jan.  14,  z887. 

Fire  Bulkheads. 

A  description  of  such  devices  as  are  used  to  prevent  the  spread  of  fires  in 
mines.    By  Chas.  M.  Rolker.    Eng.  News,  May  2,  1885. 

Fire-Damp  in  Coal  Mines,  Apparatus  for  indicating  at  the  surface  the  exact 
amount  of  it  in  any  part  of  the  mine  without  having  to  visit  the  region  person- 
ally. A  very  ingenious  and  apparently  practicable  invention.  Fully  illus- 
trated.   Sci.  Am,  Supu  Feb.  x3,  i88j.    Caused  by  falling  barometer. 

See  Coal  Mine  Explosions. 

Fire  Grates.  Donnelley  for  Boilers.  Gives  plan,  elevation  and  section  of  the  Don- 
nelley fire  grate  and  the  results  of  experiments  with  different  kinds  of  coal. 
R.  R.  Gaz.,  Jan.  6, 1888. 

Fires,  Prevention  and  Extinction  of.  By  A.  Chatterton.  before  the  students  of  the 
Institution  of  Civil  Engineers.  Discusses  the  causes  of  fires,  fire-proof  mater- 
ial, fire-proof  construction,  internal  and  external  appliances  for  extinguishing 
fires.    Proc.  Inst.  C.  E.,  Vol.  XCIII.,  pp.  437-461. 

Fire  Hazards. 

From  Electricity-  A  lecture  by  C.  J.  H.  Woodbury  before  the  students  of  Sib- 
ley College.  Sci.  Am.  Sup,,  No.  83o,  Nov,  28, 1891,  pp.  13267-9.  Elec,  Eng,, 
Nov.  18  and  aS,  1891. 

See  Electric  Lighting  in  Mills. 

Fire  Streams.    Hydraulics  of  Fire  Streams .    A  valuable  paper  by   Mr.  John  R. 
Freeman,  M.  Am.  Soc.  C.  E;,  with  discussion  by  Clemens  Herschel,  Mansfield 
Merriman,  E.  Kuichling,  Geo-  F.  Swain,  J.  P.  Church,  E.  B.  Weston,  R.   Her- 
ing  and  John  R.  Freeman.    Fully  illustrated  by  plates  and  diagrams.     Trans, 
A.  S.  C.  E.,  Nov.,  iS8q,  Vol.  XXI,,  pp.  3o3  et  se^. 

Fires.    Abstract  of.  Eng.  &*  Build.  Rec,  Sept.  7, 1889,  Vol.  XX.,  p.  201,  et  seg. 

Effect  of  fire  and  sudden  cooling  on.  columns  of  cast  iron,  wrought  iron  and  stone. 
An  abstract  of  the  experiments  of  Prof.  Bauschinger  on  this  subject  (as  de- 
tailed in  the  12th  Heft  of  his  **Miltheilungen")  is  given  in  the  Deutsche  Bauzei- 
tnng,  1885,  pp.  343-346. 

Extinction,  Apparatus  for  the  automatic  ext  inction  of  fires.  A  lecture  before 
the  Soc.  of  Arts,  London,  by  Prof.  S.  P.  Thon  pson.  Discusses  automatic 
sprinklers,  automatic  alarms,  automatic  fire-doors,  and  miscellaneous  appli- 
ances.   Illustrated.    A  valuable  paper,    your,  Soc.  Arts,  Nov.  27,  i885. 

Extinguishiug,  Means  of  .    A  lecture  by  C.  J.  Hexamer  before  the  Franklin  In- 
stitute.   Discusses  the  chemistry  of  combustion,  water,  pumps,  vertical  pipes, 
hydrants,  valves,  hose,  nozzles,  tanks,  sprinklers,   steam  jets,  extinguishing 
fluids  and  powders,  fire  brigades,  watchmen  and  fire  alarms  ■    Tour.  Franh. 
Inst.  Aug.,  i885. 

Hydrant,  The  Greathead  Injector  Hydrant  for  Fire  Extinction.  Two  systems 
of  pipes,  one  for  service,  the  other  small,  with  water  at  very  high  pressure 
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Fires,  Hydrant,  continued. 

Siven  to  it  by  hydraulic  accumulator.  A  connection  established  between  these 
two  systems  at  a  hydrant  working  on  the  principle  of  the  steam  injector  draws 
most  of  the  water  from  the  large  service  pipes  with  a  very  much  higher  pres- 
sure.   Cut  given.    EngT'  News,  Feb.  ao,  1886. 

Loss,  Method  of  Reducing,  Paper  by  C.  J.  H.  Woodbury  before  the  American 
Soc.  of  Mech.Engs.,  at  New  York  City,  describing  practical  methods  of  re- 
ducing the  fire  loss  on  isolated  manufacturing  property.  Trans.  A.  S.  M.  £.t 
Vol.  XI„  i89o.  pp.  37i-3ii.    Meckanics,  Dec,  i889. 

Prevention  of.    See  Sprinklers, 

Prevention  and  Extinction  of.  A  paper  by  A.  Chatterton,  describing  methods  of 
fire-proofing  buildings  and  means  of  quenching  fires.  Proc.  Ins.  C.E.,Vo\. 
XCIII..  p.437. 

Protection  0/  Mills,  from.  By  C.  J.  H.Woodbury.  Avery  complete  paper  of 
35  pages,  with  many  cuts,  giving  the  appliances  used  and  organization  of  the 
fire  brigade  as  in  vogue  in  the  New  England  Mills.  Trans.  A.S.M.  £.,  Vol. 
II.,  p.  3oi. 

Firearms.  Development  0/ Automatic .  Gives  a  two-page  plate  and  short  descrip- 
tion oi  the  details  of  the  Maxim  gun.    Lon.  Eng; ,  Jan.  27, 1888. 

Fireproof  Arches.  Tests  of.  Full  account  of  tests  made  on  three  kinds  of  fire- 
proof arching  at  Denver,  Colo.  Tests  for  strength  under  static  load,  resist- 
ance to  fire  and  water  and  to  continuous  fire,  were  conducted,  and  the  results 
are  given  in  full.  Illustrated.  Am.  Arch.,tlo.'fi^,  March  2S,  iS9i,pp.  195- 
301. 

Fire-Proof  Buildings.  A  letter  from  Mr.  Edward  Atkinson  in  v^m.^^rr^.  containing 
many  valuable  suggestions  concerning  fire-proof  and  slow-burning  business 
buildings.    Am.  Arch.t  Dec.  21, 1889,  p.  293. 

Fire-Proof  Construction. 

At  Moderate  Cost.  By  C.  T.  Aubin.  Precautions  that  should  be  observed.  Ap- 
pliances to  put  out  fires,  etc.    7Mrr.  Assn.  En^.  Soc.,  Vol.  IV.,  p.  i58. 

A  series  oi  articles  of  value,  by  F.  f^oUingwood.  Mem.  A.  S.  C.  E.,  and  M.  Inst. 
C.  E.,  in  San.  Eng.,  (New  York),  Feb.  11,  et  se^. 

A  very  comprehensive  paper  by  John  J.  Webster,  describing  the  various  fire- 
proof systems.  Considers  separately  the  fire  resisting  properties  of  the  va- 
rious materials,  their  combination,  and  the  general  arrangement  of  structures. 
Gives  some  new  experiments  regarding  the  first.  Proc.  Inst.  C.  E.,  Vol.  CV., 
ib9i.  pp.  249-88. 

By  Theo.  Rosenberg.  Some  practical  suggestions  of  value.  Jour.  Assn.  En£. 
Soc.,  Vol.  v.,  p.  121. 

Fire-Resisting-  Construction.  A  lecture  by  C.  J.  H.  Woodbury  beiore  the  Frank- 
lin Institute  on  "Conflagration  in  Cities"  is  abstracted  m  Eng,  Record,  Jan.  24, 
i89i,  pp.  X22-3. 

Fire  Proof  Construction.    See  Beton.    Building  Construction. 

Fireproof  Materials,  Tests  of,  at  Boston.  Walls  and  sides  of  buildings  treated  with 
various  materials  were  subjected  to  great  heat.  Details  described  and  illus. 
Eng,  News,  Oct.  31,  x89z,  pp.  4z7-i8.  Abstract  from  official  report  giving  con- 
clusions, ibid;  Nov.  i4,  i89i,  p.  46a.  Full  report  in  Am,  Arch.,  Nov.  14,  1891, 
pp.  101-2.    Abs.  Science,  Nov.  13, 1891.    Eng.  Record,  Oct.  24, 1891. 

Fish  Plates. 

Their  Defects,  An  illustrated  editorial  of  four  columns,  showing  that  fish-plates 
fail  more  from  the  bending  moment  on  them  than  from  shear,  and  suggesting 
that  a  form  be  used  to  resist  shear  only.    R,  R'  Gas.,  Sept.  3.  18S6. 

Some  Tests  0/  Iron  Fish-Plates  at  a  Freezing  Temperature.     A  paper  by  David 
Buel  read  before  the  Wisconsin  Polytechnic  Society,  giving  results  of  several 
tests.    Eng,  Record,  July  4,  i89i,  p.  70.     • 
12 
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Fl^xuT^^  Resistance  of  Beams  to.  B7  J.  G.  Barnard.  An  abstract  from  a  paper  on 
the  resistance  of  matenals.  b7  M.  Decamble,  with  comments.  Trans,  A.  S, 
C.  £.,  VoL  III.,  pp.  123-128. 

PloatinK  Deflectors.    See  Harbor  Improvement. 

Floating^  Landings.  A  description  of  such  landings  designed  for  passenger  traffic. 
From  the  Dutch .    Illustrated.    En£^»  News,  Aug.  8,  i885. 

Flood  Announcements. 

Treatise  on,  and  on  the  Hydrology  of  the  River  Seine.  [Manuel  Hydrologique 
du  Bassin  dc  la  Seine.  De  Preaudeau,  1884.]  Reviewed  in  Annates  des  P.  <&* 
C,  1884-2-610.  For  several  years  the  heights  and  times  of  maximum  flood  heights 
along  the  Seine  at  Paris,  and  at  Points  below,  have  been  publicly  announced 
several  days  in  advance,  to  the  great  advantage  and  benefit  of  all  interested 
inhabitants.  The  book  in  question  shows  how  this  result  has  been  accom- 
plished. The  review  gives  suggestions  as  to  still  further  improving  this  "hy- 
drological  service." 

Valley  of  the  Ohio.    Plan  for^me.    Annates  des  P,^  C,  November,  i8S4« 

Flood  Discharge  from  Catckment  Areas.  A  theoretical  formula  with  empirical  co- 
efficients with  special  reference  to  India.    Proc.  Inst.  C  E.,  VoL  LXXX.,  p. 

201. 

Flood  Gates,  Automatic.  Gives  brief  description,  with  cuts,  of  the  Czvetkovics  au- 
tomatic flood  gate.    Lon.  En£.,  July  13, 1888. 

Flood  Heights  in  Rivers  as  Affected  by  the  Change  from  Wild  to  Cuttivated  Condi- 
tions. By  Gustav  v.  Wex.  Translations  of  two  pamphlets  on  the  subject,  using 
European  data.    Issued  by  the  Engr.  Dei>t.,  U.  S.  A. 

As  Affected  by  the  Destruction  of  Forests.  By  Thos.  P.  Roberts,  with  discussion 
and  plates.  A  large  mass  of  data,  with  important  discussions.  Trans,  En£.  Soc. 
West.  Penn,,  Pittsburg.  i884. 

Mississippi  River.    See  River  Improvements. 

Flood  Rock  Removal. 

A  carefully  written  account  of  the  entire  work,  by  Lt.  Geo.  M.  Derby,  who  has 
been  officially  connected  with  the  work.  An  historical  and  descriptive  account 
of  permanent  value.    Illustrated.    San.  Eng^.t  Dec.  3, 188^. 

See  Harbor  Improvements,  Hell  Gate. 

Floods. 

The  Flood  0/ June,  i88q,  in  the  West  Branch  of  the  Susquehanna  River.  Abstract 
•  of  the  report  of  Maj.  Chas.  W.  Raymond.  U.  S.  Engrs..  giving  the  main  facts 
of  the  flood*  reviewing  the  causes  and  giving  several  possible  methods  of  pro> 
tection  from  floods.    Eng.  News,  Feb.  14,  i89i,  pp.  i52-3. 

Great  Floods  on  the  Lower  Miss.  Riv.,  as  illustrated  in  the  flood  of  1882.  By  J. 
B.  Johnson.  Accompanied  by  map  of  the  valley  showing  overflow  area  below 
Cairo.    Jour.  Assn.  Eng.  Soc,,  Vol.  II.,  p.  ii5. 

Inefficieiuy  of  Reservoir  to  Prevent  Inundation.  An  article  by  Mr.  Gros,  in  Annales 
des  P.  6*  C.  II.,  i89o,  giving  as  the  result  of  several  years  study  of  some  large 
rivers  of  France,  the  conclusion  that  floods  cannot  be  appreciably  dimin- 
ished by  this  means.    Eng.  News,  March  i4, 1891,  pp.  258-9. 

Mississippi  Flood  0/  tSqo.  A  discussion  of  this  flood  and  the  effect  of  levees  on 
same;  mainly  by  Mr.  B.  M.  Harrod.  The  conclusion  is  that  the  levees  have 
been  beneficial.    Enj^.  News,  April  5,  i89o.  Vol.  XXII.,  i).  3i5. 

Prediction  of  Floods  in  the  Central  Loire.  Account  of  methods  employed,  with 
discussion  of  vsnous  formulas  and  diagrams.  Annales  des  P.  6*  C,  Oct.  i893, 
p.  441.    Proc.  Inst.  C.  E.%  Vol.  CIII.,  i8gi.    Foreign  abstracts,  pp.  42S-6. 

Predution  of  Hifrh  Water  on  the  Elbe  in  Bohemia.  The  discharge  of  the  raripus 
tributaries  is  measured.  Account  of  method  with  curves  of  discharge  given. 
By Holtz.    Annales  des  P.  &*  C,  April,  1891,  pp.  477-84. 
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Floods,  continued. 

Report  on  tht  Protection  of  the  City  of  Elmira,  N.  K.,  Against  Floods*  A  report 
by  F.  Collingwood  to  the  Mayor  of  Elmira.    Reptrrt,  Feb.  ia>  i8:o. 

In  Stony  Brooky  Prevention  of  .  A  report  of  29  pp.  by  a  Commission,  consistins 
of  Jas.  B.  Francis,  Eliot  C.  Clarke  and  Clemens  Herschel,  to  the  Mayor  of  Bos- 
ton, accompanied  by  a  map  and  six  plates.  The  report  is  of  value  to  engineers 
generally,  as  bearing  on  the  question  of  the  maximum  instantaneous  discharge 
from  a  given  valley.  Persons  designing  sewers,  culverts,  and  water-ways  under 
bridges  would  do  well  to  consult  it.    Boston  City  Document  159,  1886. 

See  Johnstown  Disaster, 

Floor  Construction. 

A  system  oi  constructing  fire  proof  flooring  on  a  simple^  economical  and  effective 
plan.  Comparative  cost  of  several  fire  proof  systems  of  flooring  are  given. 
Illustrated.    En^,  News,  April  i9,  i89o,  p.  36;. 

Abstract  of  a  method  used  in  ** Centra Iblatt  der  Baitwerwaltuftg:*'  Iron  girders 
are  used  as  usual  with  "plaster  beams"  as  filling.  £n£:  News,  April  12,  1890, 
Vol.  XXIII..  p  341. 

Fireproof.  Designs  and  estimates  for  a  proposed  combination  of  cement  and 
iron,  by  F.  H.  Kindl.  En£r*  News,  July  4.  189T.  pp.  2-3.  Illustrations  of  a  similar 
construction,  x^.,  July  25. 1891,  p.  81. 

Floor  Construction.    See  Building  Construction,    Fire  Proof  Arches. 

Flooring,  Steel.  Gives  description,  with  illustrations  showing  the  application  of  Lind- 
say steel  flooring.    Lon.  Engineer,  Oct.  7, 1887;  En£^,  News,  Nov.  26, 1887. 

Floors. 

Brick  and  Cement,  Details  of  a  number  of  experiments  made  to  determine  the 
strength  of  the  diffierent  systems  of  brick  and  cement  floors.  Van  A^os.  En£. 
Ma^.,  Vol.  fli.,  p.  45. 

Experimrnts  Upon  the  Resistance  to  Shock  of  Beton  Floors  and  Arches  in  Brick 
Masonry.  Illustrated  descnption  of  several  experiments  on  floors.  En£-. 
News,  ]M\y  12,  1884,  p.  13. 

In  Mills.  By  C.  J.  H.  Woodbury.  Loads,  formulas  for  designing,  and  practical 
details  of  construction.    Illustrated.     Trans.  A.  S.  M.  E.,  Vol.  II.,  p.  468. 

Weights  of.    See  Building  Construction. 

See  Lime  Floors. 

Flour-Mill  Analysis.  A  full  account  of  some  flout -mill  tests  to  determine  the  power 
used,  and  where  it  was  spent.  Apparently  a  profitable  kind  of  investigation 
for  any  mill.    Am.  En£.,  Dec.  3,  18S3. 

Flour  Milling.  Modem  Flour  Milling,  A  paper  by  J.  Harrison  Carter,  desctibing 
the  various  details  of  flour  manufacture,  and  machinery  used,  with  discussion. 
Jour,  Soc.  ArtSt  March  6.  i89i,  pp.  299-3i3. 

Flour  Mills  and  their  Machinery.  A  historical  and  descriptive  article.  Illustrated. 
Proc.  Inst.  C.  E.,  Vol.  XC.  p   366. 

See  Milling. 

Flow  of  Air. 

And  Other  Gases.  Experiments  and  formulae  especially  adapted  to  blast-fum- 
aces.    By  F.  W.  Gordon.     Trans.  A.  J.  M.  E.,  Chattanooga  meeting,  1885. 

In  Sewers.    See  Sewers, 

Flow  of  Metals  in  the  Drawing  Processes  used  in  the  Arts.  A  lecture  by  Oberlin 
Smith.  Describes  tube  and  wire  drawing,  stamping,  etc.  Illustrated.  Jour. 
Frank.  Inst.,  Nov.,  1886. 

Flow  of  Solids.    See  Forgtng. 

Flow  of  Water.    See  Ditches.    Hydraulics,  Flow  of  Water. 
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Flues,  Experimental  Investigations  oftfu  resistance  of,  to  collapse.  B7  C.  R.  Roecker. 
Details  the  experiments  made  of  flues  and  discusses  the  iormulae  derived  from 
the  experiments  by  various  writers.  Van  N'os.  £n£.  Ma£„  Vol.  XXIV  ,p. 
208. 

Fluid  Friction.  Experiments  on  /dotation  0/ Disks  in  Fluids.  By  Prof.  W.  C.  Un- 
win.    Proc,  Inst.  C.  E,,  Vol.  LXXX.,  p.  aai. 

Fluids.    Resistance  of ,    Abstract  from  "Sonnel's  Dictionnaire  des  Mathematiques, 
Appliquees."     Van  Nos.  En£:  Mag-,,  Vol.  IV.,  p.  43i. 

Flushing.    See  Siphon, 

Flushing^  Tanks, 

Automatic^  for  urinals  and  water-closets.  Causing  a  saving  of  80  per  cent,  of 
water  used,  as  compared  with  a  small  continuous  stream.  Abstracts  of  Papers, 
Inst.  C.  E„    i885.* 

The  Rosewaier  Flush.    A  description  of  an  automatic  flush-tank  now  in  use  on 
the  Omaha  Sewage  Works.    En£;  News%  J  uly  17,  1886. 

Flushing  Tunnel,  The  Milwaukee .  A  full  illustrated  description  of  the  tunnel  from 
Lake  Michigan  to  the  Milwaukee  river,  built  for  flushing  the  river  from  sewage 
contamination.  Water  is  forced  through  the  tunnel  from  the  lake  by  a  wheel 
operated  by  a  350  H.  P.  engine.    Ensr.  6*  Build,  Rec,  Dec.  8. 188H. 

Fly  Wheels.    See  Engines,  Steam,  Fly  Wheels. 

Forced  Draught.    See  Boilers,  Forced  Draught  for. 

Forces.  On  the  mutual  forces  acting  between  masses  of  matter,  with  application  to 
mechanical,  physical  and  chemical  phenomena.  By  M.  P.  Berthot.  Considers 
molecular  forces  as  well  as  forces  acting  at  finite  distances,  application  to  li- 
quids and  gases,  capillarity,  chemical  phenomena,  etc.  Mem.  de  la  Soc.  des 
Ing.  Civils,  Nov.  iS85,  pp.  580-626. 

Forests.  Their  Influence  on  Rain/all.  A  paper  by  Prof.  Geo.  F.  Swain,  giving  an 
able  and  rational  discussion  of  the  subiect,  and  including  a  synopsis  of  the 
known  facts  relating  thereto.    Jour.  New.  Eng.  W-  W.  Assn.,  Vol.  I,  No.  3. 

Forging.  Hydraulic  Forging"  and  the  Flow  of  Solids.  Notes  suggested  by  alleged 
defects  in  certain  forgings  made  by  pressure.  A  paper  by  Coleman  Sellers* 
E.  D.,  Professor  Engineering  Practice  at  Stevens  Institute  of  Technology.  R. 
R.  Gas.,  Feb.  7,  i89o,  Vol.  XXII.,  p.  86,    et  seq. 

Forging  Machines. 

Hydraulic  Forging^  Machines  and  Steam  Hammers.  Reprint  of  paper  by  Prof. 
Coleman  Sellers  before  senior  class  at  Mass.  Inst.  Tech.  From  Stevens  Indi- 
cator.   R.  R.  Gaz.,  Aug.  2,  i889. 

Press  o/a%oqo  tons  capacity.  A  description,  with  many  cuts,  of  this  hydraulic 
press  now  building  at  Sheffield,  Eng.    Lon.  Eng.,  April  23,  1886. 

Forging  Machines.    See  Hammers.    Screw  Forging  Machines.    Steam  Hammers. 

Forts.    Protection  of  Heavy  Guns  for  Coast  Defense.    Extracts  from  an  article  by 
Capt-  G.  S.  Clarke,  R.  E,.  taken  from  the  Proceedings  of  the  Royal  Artillery 
Institution,  Woolwich,  Febr.  1887.    Proc.  of  the  U.  S.  Naval  Inst,  for  i887.  Vol. 
XIII..  No.  2. 

Foundations 

Lecture  delivered  by  Francis  Collingwood,  before  the  students  of  the  Rensselae  r 
Polytechnic  Institute.  The  specific  subjects  discussed  are:  examination  of  the 
soil,  compressibility  of  masonry,  bearing  power  of  various  soils  and  problems 
connected  with  building  upon  them,  bearing  power  of  piles,  and  the  various 
methods  of  founding  under  water.  Many  examples  from  actual  practice  are 
given,  also  references  to  the  literature  bearing  on  the  subject.  The  Poly  tech' 
nic,  Jan.  24.  i8qi,  pp.  92-100.  Reprinted  in  Eng.  News,  Feb.  i4,  i89i,  pp.  161-2, 
etseg.    Eng.  Record,  Feb.  21,  1S91,  pp.  x98-9,  et  seq. 

By  W.  C-  Street.    Treats  of  foundations  in  peat,  sand  and  clay  soils.     Van  Nos. 
Eng.  Mag.,  Vol.  XXVI.,  p.  337- 
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Foundations,  continued. 

Bar tholdi  Statue.    Elevations  and  sections.    Sci,  Am,^  June  13.  1885. 

Bariholdi  Statue.    See  Bartholdi  Statue, 

Bridtre. 
And  Piers  of  the  W.  &  L.  E.  Railroad  Bndge  at  Toledo.  By  Chas.  E.  Greene. 
Report  Mich,  Assoc,  Surv.,  1&82. 

Brooklyn  Anchorage  of  the  East  River  Bridgre,  By  F.  Collingwood.  Gives  de- 
tails of  method  of  construction  adopted.  Trans.  A*  S,  C.  E.^  Vol.  III.,  pp. 
142-146. 

Empress  Bridge  over  the  Sutlej,  India.  The  piers  are  of  stone,  resting  on 
metallic  tubes,  three  to  each  pier,  which  extend  to  a  depth  of  io3  feet  below 
low  water.    From  the  French.    Illustrated.    Sci,  Am*  Sup.    Aug.  8, 1885. 

Forth  Bridge.  The  Great  Caissons :  Their  structure,  building  and  founding. 
By  H.  S.  Biggart,  before  the  Inst,  of  En grs.  and  Shipbuilders,  Scotland. 
Lon.  En£-^  Nov.  37^  188 5,  et  seg.    See  also  Caissons  below. 

Hawkesbury  Bridge,  Recent  Progress  in  Sinking  Deep  Foundations  for  En^n- 
eering  Works.  By  Charles  Ormsbee,  Engineer  in  charge  of  Hawkesbury 
Bridge.  From  Proc,  of  Australian  Soc.  for  the  Advancement  of  Science. 
Eng.  News,  Feb.  1,  i8£9,  Vol.  XXIII,  p.  114. 

Hawkesbury  River  Bridge.  Detailed  drawing  of  the  plan  proposed  by  the 
Union  Bridge  Co.    R.  R.  Gaz„  June  18. 1886. 

New  London,  Conn.,  R.  R.  Bridge,  A  combination  of  crib,  piles  and  open  cais- 
son. A.  P.  Boiler,  Engineer.  Description,with  Illustration  of  bridge,  in  Sci. 
Am.,  June  8. 1889. 

New  Tay  Bridge.  Description  and  cuts  showing  the  work  in  progress,  from 
the  French,  in  Sci.  ^^m.,  Jan.  9,  z886. 

New  Tay  Bridge.  Illustrated  and  described  by  C.  Barlow  before  the  British 
Assoc.    R.  R.  Gas.,  Dec.  4,  i885. 

New  Tay  Bridge.  Sinking  of  the  Cylinders  by  Pontoons.  By  Andrew  S.  Big- 
gart. A  paper  before  the  Inst,  of  Engrs.  and  Shipbuilders,  Scotland.  Illus- 
trated. Lon.  Engineer t  July  10,  1885:  also  Eng,  News,  Aug.  i,  1885:  also 
Lon.  Eng.,  June  26.  i885. 

Schuylkill  B.  6*  O.  Bridge  at  Philadelphia.  Description  of  caisson,  crib,  and 
cofferdam  used  on  the  pivot  pier.  Sooysmith  &  Co.,  contractors;  Wm.  M. 
Patton,  engineer  in  charge.  Well  illustrated.  Eng,  News,  March  37, 1886. 
Also  by  A.  Brooks  Cuthbert.  A  series  of  articles  in  Eng.  Era,  Dec.  3i,  1885, 
et  seg.    Illustxated. 

Tensas  River  R,  R.  Bridge,  Ala.  The  Cusbing  system  of  piles  inside  iron  cyl- 
inders was  used.  Fully  illustrated  and  described  by  Col.  Wm.  M.  Patton, 
in  Eng.  News  of  June  20,  i885. 

See  Pile^  below.    Also  Bridge  Foundations. 

Caissons,  Criis  and  Cojfer  Dams  used  on  the  foundations  of  the  new  Havre 
de  Grace  bridge  on  the  B.  &  O.  Ry.  By  Col.  Wm.  M.  Patton,  engineer  in 
charge.  This  work  is  under  contract  by  Gen.  Sooysmith  &  Son.  and  the 
rate  of  progress  made  has  been  remarkable.  Plans,  elevations  and  sections 
given  of  the  caissons.    First  article  in  Eng,  News  of  Feb.  7,  i885. 

Forth  Bridge,  A  full-page  cut  in  perspective;  also  secdonal  illustrations.  Lon. 
Engineer,  Feb.  6. 1885:  also  Lon.  Eng,,  same  date. 

With  lateral  opening  against  a  rough  masonry  wall.  Description  of  how  the 
joint  was  made  by  means  of  tarpaulin,  to  be  readily  set  and  removed.  Lon. 
Eng.,  June  12, 1S85.  also  Iron  Age^  July  2,  188$. 

Coffer  Dams  and  Floating  Caissons.  A  paper  by  Randall  Hunt,  read  before  the 
Tech.  Soc.  Pacific  Coast.  Several  actual  examples  are  given  and  illustrated. 
Ry,  Rev.,  Jan.  3.  1891,  pp.  3-5. 
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Foundations,  continued. 

Cojfer  Dams.    See  Coffer  Dam 

Concrete.  B7J.  E.  Blackwell.  Gives  specifications  for  and  cost  of  concrete 
foundations;  also  the  relative  strength  of  different  cements.  Set.  ^m.  Sup, t 
Oct.  8,  1883. 

Concrete,  Brickwork  and  Stonework.    A  description  cf  an  attempt  to  rendet  con- 
crete, brick  and  stone  more  easily  available  for  cylindrical  foundations.      Van 
ATos,  En£.  Mar.,  Vol.  VIII.,  p.  33S. 

Cooper  Institute,  Why  they  failed  and  how  the  faults  have  been  remedied  An 
excellent  example  ofvery  common  faults  in  buildings.  Fully  described  and  il- 
lustrated by  14  cuts  in  San.  Eng-,^  New  York,  Nov.  5,  1885. 

Deep.  By  Col.  Wm.  M.  Patton,  C.  E.  Discusses  timber  piles,  open  caissons, 
pneumatic  process,  suspension  of  caissons  while  sinking,  and  concrete.  Eng: 
News,  July  18.  i885. 

For  Drop  Presses.  Illustrated  account  of  manner  of  constructing  the  founda- 
tions for  a  drop  forging  plant  for  the  Gorham  Manufacturing  Co.  at  Provi- 
dence. R.  I.    Eng.  News,  Feb.  22. 1890,  Vol.  XXIII.,  p.  186. 

Elastic^  for  Dynamos,  Steam  Engines,  etc.  Describes  and  illustrates  a  method  of 
preventing  the  vibration  of  such  machinery  being  communicated  to  the 
ground  and  buildings.    Etec.  H^t^/tf,  Jan.  5,  i88g. 

For  Engines.    See  Asphalt. 

Egualizing Pressure  on.  By  J.  H.  Apjohn,  M.I.C.E.  With  especial  reference  to 
foundations  in  the  alluvial  soil  of  Bengal.    Ind.  Eng.,  January  5.  i889,  et  seg 

And  Floors  for  the  World's  Fair  Buildings.  Abstract  of  a  paper  by  A.  Gottlieb 
before  the  West.  Soc.  Engrs.,  dej>cribing  methods  of  determining  supporting 
power  loads  adopted,  and  plan  of  construction.  Eng.  Record,  December  5, 
1891.  pp.  15-16. 

Of  Garfield  Monument .  A  paper  by  James  Ritchie  and  a  lengthy  discussion. 
7our.  Asm.  Eng.  Soc.,  Vol.  V.,  p.  4xo. 

O/"  a  Heavy  Fire.p  roof  Building  on  Compressible  Soil.  An  account  of  the  meth- 
ods and  results  used  for  such  a  building  in  Chicago,  by  W.  L.  B.  Jenney.  San. 
Eng.,  Dec.  10, 188S.    San.  News,  Chicago,  Jan.  2. 18S6. 

For  Heavy  Buildings.  A  short  article  in  the  London  Architect,  discussing  the 
best  manner  of  distributing  the  weight  upon  the  foundations.  Eng.  Record, 
Jan.  3i,  1^91,  pp.  i4o-a. 

House.    See  House  Foundations,  Healthy, 

0/  a  Lighthouse  renewed  and  lighthouse  removed  a  distance  of  3oo  feet.  Foun- 
dation of  creosoted  piles.  J.  W.  Putnam.  Illustrated.  Trans.  A.  S.  C.  E. 
Vol.  X.,  (1881),  p.  14. 

0/  Lighthouse  in  Delaware  Bay.  Pneumatic  process  used  for  sinking  a  cast-iron 
cylinder,  made  in  sections  and  bolted  together.  Illustrated.  Eng.  News.  Oct. 
3i,  1885. 

See  Pile. 

Lighthouse.    See  Lighthouse. 

Of  the  New  Capitol  at  Albany.  By  W.  J .  Mc Alpine.  A  description  of  the  re- 
quirements for  the  foundation  and  details  of  the  experiments  made  to  ascer- 
tain the  sustaining  power  of  the  blue  clay  upon  which  it  is  built.  Van  Nos. 
Eng.  Mag.,  Sept.,  1884. 

Of  the  New  Capitol  at  Albany  t  N.  Y.  By  W.  J.  Mc  Alpine.  Gives  brief  descrip- 
tion of  soil  and  experiments  made  toascertam  its  bearing  power.  Trans.  A. 
S.  C.  E.,  Vol.  II .  p.  2S7. 

Open  Brick  Walls.    See   I'itiduct. 
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Foundations,  continued. 

Pile. 
B7  Julian  Griggs.      Describes  the  common  methods  of  managing  pile  founda- 
tions for  bridge  masonry  and  trestles.     Report  Ohio  Soc.  Surv.&*  En£Ts,, 
1888,  pp.  209-216. 

Falloftht  Western  Arched  Approach  to  South  Street  Bridge,  Philadelphia, 
Foundationof  piles  in  soft  ground  gave  way.  D.  McN.  StaufTer.  lUus. 
Trans,  A.  S.C,  £.,  Vol.  VII.,  (187S)  p.  264.  Also  Discussion  in  Vol.  IX..  p. 
319. 

Method  Pursued  in  Replacing  a  Stone  Pier  on  a  Pile,  By  J.  A .  Monroe .  Gives 
description  of  the  method  employed  to  replace  on  the  pile  foundation  a  gril- 
lage with  two  courses  of  masonry,  which  had  broken  loose  and  settled  14 
inches  out  of  place.    Trams.  A,  S.  C.  £„  Vol.  III.,  p.  $9. 

Rei^forcemaUs  of.  Brief  accotmt  of  the  re-enforcing  of  the  pile  foundation  of  a 
draw  bridge  by  means  of  auxiliary  piles,  a  portion  of  the  weight  on  the  old 
piles  being  transmitted  to  these  by  means  of  cast-iron  brackets 
and  set  screws.  lUus.  Ens'.  News^  March  7,  i89i,  p.  224.  Am.  Arch,,  No» 
794,  March  14. 1891,  pp.  i75-6. 

Repair  of  Bridge  Pier  at  Kansas  City,  Mo.  Supports  to  piles  had  washed  out. 
Illustrated.    £n£'.  News,  Dec.  25,  1886. 

Repairs  to  the  Foundations  of  the  Chestnut  Street  Bridge,  Philadelphia.  The 
stone  pier,  resting  on  piles,  prevented  from  lateral  movement  by  inclined 
pillars  of  concrete  put  in  by  the  use  of  compressed  air.  With  illustrations. 
Eng^,  News,  Jan.  3,  i885,  and  Sci.  y^m.,  Jan.  10,  1S84;  also  Proc,  Eng-.  Club, 
Phila,,  Vol.  v.,  No.  1. 

Plactd beneath  the  Pumps  and  Engines  at  the  Newton,  Mass,,  Pumping  Station^ 
By  Albert  F.  Noyes.    your.  Assn.  Eng.  Soc,  Vol.  IV.,  p.  213. 
Pneumatic 
By  A.  Heinerscheidt.       Description  of  an  improved  closing  port  for  discharge 
in  lock,     l^an  Nos.  Eng.  Mag.,  Vol.  XXII.,  p.  151. 

By  General  Wm.  Sooy  Smith.  Gives  details  of  the  work  at  the  Waugoshance 
Lighthouse,  Omaha  and  Leavenworth  bridges.  Trans.  A.  S.  C.  E.,  Vol.  II., 
p.  4x1. 

Cost  of.  Extract  from  Prof.  I.  O.  Baker's  * 'Treatise  on  Masonry  Construc- 
tion," giving  cost  of  foundations  of  Havre  de  Grace  Bridge;  average  per  cu 
yd.,  $22.6q;and  Blaii  Crossing  Bridge,  average  per  cu.  yd..  |20.7o,  and  other 
data.    Eng.  News,  Nov.  16,  i889,  Vol.  XXII ,  p.  472. 

On  the  Frictional  Resistances  of.  By  A.  SchmoU.  The  details  given  relate  to 
cast-iron  cylinders,  gives  tables  of  co-efiicients  of  friction  derived  from  ex- 
periments.    Van  Nos,  Eng.  Mag.,  Vol.  XX,,  p.  121. 

Of  a  Tidal  Basin  Entrance  Lock  at  Dieppe,  France.    Under  over  $5  feet  head  of 
water;  area  of  caisson,  about  120  feet  by  ix5  feet.    Annates  des  P.  6*  C.  Nov ., 
iS87. 

Repair  of.  A  Coffer  Dam  or  Caisson  without  Timber  or  Iron  in  its  Construc- 
tion. Abstract  of  an  interesting  paper  by  Robert  L.  Harris,  before  the  Am. 
Soc.  C.  £..  describing  the  repairing  of  some  bridge  piers,  in  which  a  coffer 
dam  was  constructed  by  forcing  cement  grout  into  riprap  and  loose  stone 
previously  in  place.  Eng.  News,  March  7, 1^*92,  pp.  220-1.  Illustrations, 
ibid,  March  14,  p.  249.    Eng,  Record,  March  7,  ib9f.  pp.  221-2. 

Replacing  Under  Elevator  at  Providence,  R,  I,  By  A.  McL.  Hawks.  Gives  de- 
tails of  the  method  employed  to  put  a  new  foundation  under  one  side  of  the 
Columbia  Elevator  at  Providence,  R.  I.    Eng.  News,  Feb.  2S1  1S8S. 

Sandcu  a.  An  article  compiled  by  W.  W.  Curtis,  C.  E.,  giving  the  results  of 
French  experiments  on  the  action  of  sand ;  the  laws  of  its  distribution  of  pres- 
sure when  inclosed:  its  reliability  when  inclosed,  etc.  Illustrated.  Eng- 
News,  May  15  and  29. 
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Foundations,  Pneumatic^  continued. 

Screw  Pile,  on  Mobile  River  crossing  of  M.  &  M.  R.  R.  B7  Col.  Wm.  M.  Pat- 
ton.  Fully  illustrated,  showing  method  of  sinking.  En£.  News^  April  4, 
iS85. 

Steam  Stamp.    See  Steam  Stamp, 

Steel  Foundations.     Description  of  the  steel  foundations  used  in  Chicago,  with 
inset  of  drawings*    By  Congdon  T.  Purdy.     En£*  News^  Augusts,  i89i,  pp. 
116-17. 
Sub'AQueous, 
A  new  system  of  sheathing  of  iron,  like  sheet-piling,  which  may  be  removed 
after  the  masonry  is  above  the  water-line.     From  Abstiacts  Inst.  C.  £.»  in 
VanNos.  En£.  Maff>,  May,  1886;  also  y^m.  En^.^  April  a9,  z886. 

By  Gabriel  Jordan.  Describes  the  process  employed  in  constructing  the  piers  of 
a  bridge  for  the  Mobile  &  Montgomery  Railroad  across  the  Tensas  River. 
The  piers  were  composed  of  two  groups  of  twelve  piles  each,  inclosed  in  iron 
cylinders,  and  filled  in  with  concrete.    Trans,  A,  S,  C.  £.,  Vol.  II ,  p.  3a0. 

Two  lectures  delivered  before  the  Royal  Engineers  Institute  at  Chatham,  by 
W.  R.  Kinipple.  Gives  most  recent  practice,  with  examples  from  important 
works.  Illustrated.  Lon.  En^.,  Oct.  10,  i89o.  pp.  439-40,  et  seq.  Reprinted 
in  Enff.  News,  Nov.  8,  i89o.  pp.  4x3-i6,  etseg, 

0/ the  Northeast  and  Southeast  Quays  of  the  Outer  Harbor  of  Calais,  *  France. 
Translation  of  part  of  a  report  on  the  Harbor  of  Calais,  recently  made  by 
the  Chief  Engineer  in  Charge,  M.  Betillart.  Illustrated.  En£^,  News^  Jan. 
4,  i8go,  Vol.  XXIII.,  p.  7. 

TK*  new  Maritime  Installations  of  the  Port  of  Antwerp ,  A  valuable  paper  by 
H.  de  Matthys,  giving  a  full  description  of  the  caissons  and  method  of  con- 
structing the  quay-walls.  22  plates.  Annates  des  Travaux  Publics  de  Bel- 
£'igue.  Vol.  XLXVII.,  p.  i.  Abstract  in  Proc,  Inst,  C,  E,y  Vol.  CI.,  1890.  pp. 
330-3. 

Sinking"  a  Sea  Wall  Foundation  by  a  Water  Jet.  Hollow  concrete  blocks  33  ft. 
long  successfully  sunk  in  this  way  to  a  depth  of  15  ft.  at  Calais.  France. 
Illustrated  description.    Eng.  Record,  March  i4, 1891.  p.  24i. 

Employment  of  Water  Under  Pressure  in  founding  the  Quay-  Walls  of  the  outer 
Harbor  of  Calais,    Paper  by  M.  Bailly  in  Compte  Rendu  des  Travaux  de  la 
Societe  des  Ingenieurs  Civils,  Oct.  i89o.  p.  582.  describing  the  sinking  of  large 
blocks  of  masonry  by  means  of  the  water  jet,    Abs.,  Proc,  Inst.  C,  E„  Vol. 
CIV,  1891,  pp.  352-3. 

See  Toredo  Navalts. 

Supporting  Power  of  Soils.  By  Randall  Hunt.  Treats  of  the  supporting  power 
of  soils  as  deduced  from  personal  observation  and  the  recorded  examples. 
your.  Assn,  Eng.  Soc  ,  June.  1888,  Vol.  VII.,  pp.  189-196;  Eng,  News,  June  16, 
i8i8:  Sci,  Am,  Sup.,  June  3o,  1888:  Eng.  ^ Build,  Rec.»  June  23, 1888. 

Use  of  Compressed  Air  in  the  Tubular  Foundations,  and  its  application  at  South 
Street  Bridge,  Philadelphia,  D.  McN.  Stauffer.  Illustrated.  Trans.  A,  S,  C 
E.,  Vol.  VII.  (1878),  pp.  287  309.    Discussion  in  Vol.  VIII.,  pp.  186. 

Underpinning  Yarmouth  City  Hall,  Description  of  an  interesting  case  of  under- 
pinning,   lllus,    Eng.  <S*  Build,  Rec,  Nov.  15, 1890,  p.  37$. 

See  Aqueduct,  Construction.  Brick  Masonry,  Bridge  Foundations.  Coffer 
Dams, 

Foundry  Practice.  On  the  Mechanical  Treatment  of  Moulding  Sand.  A  paper  by 
Walter  Bagshaw,  read  before  the  the  Inst.  M.  E.,  describing  in  a  thorough 
manner  the  various  processes  and  methods  of  treatment  and  giving  best  present 
practice.  Lon.  ^'w;^.,  February  27,  i89i,  pp.2S9-(o.  i5.  6*  ^1/.  ^^wr.,  February 
28,  189T,  p.  262. 
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Foundry  Work. 

A  System  of  Estimating  for.  Translated  from  the  German  and  adapted  to 
American  practice  b7  Geo.  L.  Fowler,  M.  £•  A  valuable  series  of  articles  in 
Am»  Eif^,,  beginnins  July  23. 

Estimating  Cost  of.  By  G.  L.  Fowler,  before  the  American  Society  of  Mechan- 
ical Engineers.  Gives  outlines  of  a  plan  used  by  the  writer  to  find  the  cost  of 
castings.    Am.  En£.,M9iygt  1888. 

Fourier's  Law.    See  //eatt  etc. 

Framed  Structures.  Contribution  to  the  Theory  of  Framed  Structures.  By  Prod  H. 
Muller,  Breslau.    Zeitsckrtft  des  Arch.  u.  In£.  V.xu  Hannover,  i>85,  p  4i7. 

Frames. 

Note  on  the  Theory  of  Frames.  By  T.  Landsberg.  Calculation  of  secondary 
stresses  due  to  rigid  joints.  Zeitschrift  des  Arch*  $t,  In^,  V.  zu  Hannover,  1^86, 
pp.  195  aoa. 

The  Theory  of.    By  Prof.  Mohr.    Der  Civilin^enieur,  1885,  Heft.  5. 

See  Trusses. 

Framing.    See  joints.  Holding  Power  of  Dovetails. 

Franklin  Institute.  Index  to  Reports  of  the  Committee  on  Science  and  the  Arts. 
From  1834  to  i89o.  Covering  many  reports  of  considerable  value.  Jour.  Frank. 
Inst.,  November  it9o. 

Preexing  Hydrants.    See  Hydrants. 

P  reesing  Mixtures.  A  list  given,  with  resulting  temperatures.  The  Sanitary  News, 
Chicago,  Sept.  19, 12:85. 

Freight  Traffic,  Cost  of .    See  Railroad. 

Freight  Transfer  Bridge.    See  Bridges,  Transfer. 

Fr/ction. 

A  paper  before  the  Institution  of  Naval  Architects,  treating  of  the  changes  of 
lead  in  the  surface  of  the  water  surrounding  a  vessel,  produced  by  the  action 

yof  a  propeller  and  by 'skin  friction.    Lon.  Engineer,  April  i,  1887. 
A  Series  of  Illustrated  Lectures.    By  Prof.  H.  S.  Hele-Shaw,  London.    Very 
valuable  for  students,  as  well  as  manufacturers  and  engineers,  four.  Soc.  Arts, 
London,  Vol.  XXXIV.,  1886.    Republished  in  Sci.  Am.  Sup.,Yiex:.\%?iTi^^^%, 
1886,  et  seg. 

And  Lubrication^  A  series  of  tests  by  W.  O.  Webber,  made  to  determine  relative 
value  of  various  lubricants  for  railroad  pur];>oses.  Technology  Quarterly,  Vol* 
I,  No.  4, 1888,  pp.  324-9. 

Of  Brake  Shoes.    See  Brake  Shoet. 

/Of  Brakes.    See  Brakes,  Coefficient  of  Friction . 
Coefficients  with  a  given  oil,  but  under  varying  conditions  of  temperature  and 
y^ressure,  with  tables,  formulas,  and  diagrams.    A  paper  read  before  Am .  Soc . 
Xof  Mech.  Engrs.,  by  C.  J.  H.  Woodbury.    Mechanics,  Jan.,  188S. 

/  Of  Collar  Bearing.  Gives  the  third  report  of  the  research  committee  "  On  Fric- 
tion "  of  the  Institution  of  Mechanical  Engineers.  Report  gives  results  of  ex- 
periments on  the  friction  of  collar  bearings,  with  description  of  apparatus. 
Lon.  Engineer,  May  4, 18S8. 

fDue  to  Flow  of  Water  in  Long  Pipes.    See  Hydraulics,  Flaw  of  Water  > 

Effect  of  Compression  on  Shaft  Friction  in  the  Triple- Expansion  Engine.    Me- 
thods of  calculation  and  general  results.    By  Geo.  I.  Alden.    Cassier's  Mag. 
Vol.  I,  No.  I,  Nov,  i89i.  pp.  8-i3. 

Engine,    By  R.  A.  Buel.    A  very  valuable  paper,  giving  two  tables  of  friction 
data.    Am.  Eng.,  June  8  and  15, 1887. 

Of  Non-condensing  Steam  Engines.    By  Prof.  R.  H.  Thurston,  Ithaca,  N.  Y.  A 
piper  describing  experiments  showing  that  the  friction  is  constant  at  dif- 
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Friction,  Engine,  etc.',  continued. 

ferent  speeds  and  under  difterent  loads.  Read  at  the  meeting  of  the  Americani 
Society  of  Mechanical  Engineers  held  in  New  York.    Jour.  Frank.  InU., 
December,  1886.    Reprinted  in  R.  R.  6*  E,  your,,  February,  1887.    See 
Engines^  Steam, 

^^jf Engines ^  Steam,  Friction, 

y^^mrtk  Re  fort  of  the  Research  Committee  on  Friction,  This  report  is  on  '*Expcri- 
ments  on  the  Friction  of  a  Pivot  Bearing,"  read  before  the  Inst,  of  Mech.  Engrs. 
Experiments  were  made  on  a  flat*ended  bearing  3  in.  in  diameter,  and  were 
carried  out  for  various  speeds.  loads,  and  amounts  of  lubrication,  upon  both  a 
Manganese-bronze  bearing  and  a  white-metal  bearing.  Results  given.  Iron, 
March  37. 1891.  pp.  270-1. 

\pf  Hydraulic  Capped  Leather  Packing.    By  Theodore  Cooper.    Gives  details  of 
V^  tests  made  during  the  construction  of  the  St.  Louis  bridge  to  determine  the 
Vriction  of  the  packing  in  the  hydraulic  testing  machine  to  be  used  for  testing 
the  material  of  construction.    Trans.  A.  S.  C.  E-,  Vol.  XVI,,  p.  3o. 

investigation  of  One  of  the  Laws  of.    By  A.  S.  KimbalL    Details  experiments  on 
V\sliding  friction  and  friction  of  belts  and  journals.    Van.  Nos  .Eng.  Mag.,  Vol . 
XVII.,  p.  86. 

Journal.    By  W.  J.  M*  Rankine.    A  paper  treating  of  journal  friction  in  the 
steam  engine.     Van  Nos.  Eng,  Mag.,  Vol.  VI.,  p.  379. 

Apparatus  for  testing.    Illustrated.    Simple  and  efficient.    R.R.  Gaz.,  May 
aa,  i885. 

The  practical  cause  of  hot  journals,  and  discussion  of  Mr.  Tower's  experi- 
ments.   Lon.  Engineer,  March  6.  [885. 

Of  Metal  Coils.  By  Prof.  Hele  Shaw  and  Edward  Shaw,  before  the  Bath  Meet- 
ing of  the  British  Association.    Lon.  Engineer,  Sept.  a8,  i£88. 

Of  Piston  Packing  Rings,  By  Prof.  J.  E.  Denton,  before  the  Scranton  meeting 
of  the  American  Society  of  Mechanical  Engineers.  Gives  results  of  a  series  of 
experiments  made  with  a  special  instrument  for  mea»uring  the  friction  of  pis- 
ton packing  rings  in  steira  cylinders.  R,  R.  Gaz.,  Oct.  i9, 18S8;  ^m.  Eng.,  Oct. 
24,  x888. 

\y^ecent  Researches  in.    By  John  Hoodman.  before  the  Students  of  the  Institution 
V^     of  Civil  Engineers.    Gives  a  comparison  of  the  results  obtained  by  various 
authorities  and  examines  the  phenomena  from  a  theoretic  point  of  view.  Eng. 
News:  March  3i  et  seg.,  1888. 

\^  Recent  Researches  in,  and  the  Action  of  Lubricants.    By  Prof.  Hele-Shaw.  A  gen- 
^      eral  review  of  the  knowledge  of  this  subject  in  1885.    Trans.  Liverpool  Eng. 
Soc.,  Vol.  VI,.  pp.  100-16. 

^   Rolling  Resistance.    Well  analyzed  by  Prof.  R.  A.  Smith  (commonly  called  rol- 
ling friction).     Lon.  Engineer,  May  29. 1885. 

^  Of  Rotation,  Theory  of  the  sliding.    By  R.  H.  Thurston.     Van  Nos,  Eng.  Mag,, 
Dec.  7884. 
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Of  Slide  Valves.    See  Slide  Valves. 

In  Tooth  Gearing.  By  G.  Lanza,  before  the  American  Society  of  Mechanical 
Engineers.  Gives  a  mathematical  investigation  of  friction  in  the  involute  and 
epicycloidal  forms  of  gearing.     Trans.  A.  S.  M.  E..  Vol.  IX  ,  pp.  18S-228. 

Of  Water  in  Cast-Iron  Pipes.  Tables  showing  loss  of  head  due  to  friction  in  pipes 
for  diameters  from  4  inches  to  48  inches.  Computed  and  compiled  under  direc- 
tion of  Saml.  M.  Gray,  City  Engineer,  Providence,  R.  I.  An.  Rep,  City  Eng. 
Prov.,  R.  /.,  i889,  No.  10. 

See  Air,  Flowing  in  Pipes,  Engines,  Steam,  Friction  of.  Fluid  Friction.  Lwbri 
cation .    Sliding  Friction. 
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iction  and  Lubrication  oijournals.  Abstract  of  paper  b^  Prof.  John  Goodmaiir 
before  the  Manchester  Assn.  of  Engrs,  giving  results  of  investigations  and  sug- 
gesting forms  of  bearings  for  journals  for  minimum  friction.  The  R.  N.  <&> 
En£.  Jour,^  December,  1890. 

Friction  Brakes.    See  Brakes^  Frictum, 

Friction  Clutch. 

B7  Geo.  Adams.  A  practical  paper  on  the  construction  of  friction  clutches.  Il- 
lustrated.   Lon.  Ens'.t  Sept.  7f  i^88. 

The  Mechanics  of ,  B7  S.  M'.  Balch, giving  the  mathematical  equations,  practical 
applications  and  economic  cousiderations  involved.  Sch.  0/  Mines  Qm^ir,, 
Jan..  1885. 

Frictional  Gearing  on  a  Dredge.  By  J.  G.  Griffith,  before  the  Institution  of  Me- 
chanical Engineers.  Gives  a  description  of  the  frictional  gearing  used  on  a 
double  steam  dredge  in  the  port  of  Dublin.  Illuslrated.  Lon.  En£.,  August 
24,  x888. 

ctional  Resistance. 

Of  Engine  and  Shafting,    Two  papers  before  the  Am.  Soc.  Mech.  Engrs.  bv  J. 
T.  Henthorne  and  Samuel  Webber.    The  latter  shows  that  the  belts  should 
all  be  thrown  from  the  loose  pulleys  when  making  the  test.     Trans.  A»  S.  M. 
I  ,     E.,  VoL  VI.,  p.  461.  and  Vol.  VII.    The  latter  also  in  Am.  En£r.,  Dec.  3. 1885. 

*  ^^  Of  Railroad  Trains,    Results  of  experiments  by  CH.  Hudson  for  obtaining  the 

resistance  in  pounds  per  ton  on  level  track.    Jour.  Assn,  Ene*  Soc,  Vol.  V., 
p.  44. 
0/  Railroad  Trains  in  Winter  and  Summer.    A  new  theory  by  the  editor  of  the 
R.  R.  Gaz.t  based  on  the  experiments  of  C  J.  H.  Woodbury* and  other  known 
facts,  that  is  due  to  the  cooling  of  the  axles  in  winter.    R.  R.  Gas.,  April  9,  i8b'6. 

And  Train  Resistance,  by  A.M.  Weyhnistoii.  Abstract  of  results  made  with 
s];>ecial  apparatus  designed  to  show  tlie  friction  at  various  speeds  and  loads. 
Tables  and  diagrams  given.    R.  R.  Gaz.,  June  S,  188S.    See  also  Reststance. 

Frogs  and  Svt^itches.    See  Railroad  Track. 

Fuel. 

A  paper  before  the  Iron  and  Steel  Institute  on  the  theoretic  minimum  of  fuel  re- 
quired to  produce  one  ton  of  pig  iron.  Van,  Nos.  Ensr*  Magr-,  Vol.  VII., 
p.  3x4. 

A  lecture  by  Dr.  Siemens  before  the  British  Association  at  Bradford.  Van.Xos. 
Ensr>  Mar.,  Vol.  IX.,  p.  468. 

Anthracite  Waste,  Utilization  of  by  Gassifiratian  in  Producers .  Brief  paper  by 
W.  H.  Blauvelt  before  the  A.  I.  M.  E.,  stating  as  the  result  of  tests  and  exper- 
ience that  little  can  be  done  beyond  reducing  the  amount  of  refuse .  Trans. 
A.  I.  M,  E.,,  i89i,  pp.  3.    Reprinted  in  En^^.  News,  Oct.  10,  i89i,  p.  329. 

Artificial.  A  brief  resume  of  the  different  processes  followed  m  the  production 
of  artificial  fuel.    Van  JVos.  Eng-,  Mag.^  Vol.  IX.,  p.  81. 

Coke  as  an  Engine  Fuel  on  the  Baltimore  <&•  Ohio.  Account  of  its  introduction 
and  present  successful,  use.  ByT.  H.  Ljrmington,  inspector.  R.  R.  Gaz., 
May  I,  i89o,  pp.  299-300. 

And  Combustion.  By.  R.  H.  Buel.  Gives  a  general  synopsis  of  the  most  import- 
ant principles  and  data  from  various  sources.     R.  R.  Gaz.,  July  ]3,  et  seg.  1888. 

Consumed  in  Locomotive  Engines,  and  corresponding  work  done  on  four  Ameri- 
can railroads,  worked  out  under  various  heads  and  tabulated.  The  roads  are 
the  Michigan  Central,  Canada  Southern,  Hannibal  &  St.  Joseph  and  Lake 
Shore.    By  G.  C.  Cunningham.     Traits.  Inst.  C  £.,  Vol.  LXXXIII.,  p.  32i . 

By  M.  G.  Marie,  before  the  Inst,  of  Civil  Engrs.  Gives  particulars  of  three- 
days'  trials  with  locomotives,  during  which  consumption  2.88  lbs.  coal  per  indi- 
cated horse-power  was  obtained.     Vtin.  Nos.  F.ng.  Mag  .  Dec  ,  ii84. 
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Fuel,  continued. 

Consumption,  Comparative  Fuel  Consumption  and Desig-ns  of  Compound  Locomo- 
tives, Royal  Saxon  State  Railroads.  Two  articles,  giving  much  valuable  data 
and  information  concerning  comparative- economy  of  locomotives,  including 
many  indicator  cards,  and  a  tabulated  statemmt  of  results  of  actual  experi- 
ments on  several  locomotives.  JR.  R.  Gaz.t  Nov.  22  and  29,  i88q,  Vol  XXI. 
p.  782. 

Culm  Compared  with  Other  Fuels.  A  very  cheap  fuel  according  to  some  reliable 
experiments.    Results  given.    Eng,  News,  Dec.  6,  i89o,  p.  S14. 

Economy  of.  By.  L.  Lhoest.  Details  of  experiments  made  at  Maestricht  on  a 
boiler  and  110  horse-power  engine.  Describes  heating  apparatus  and  engine, 
and  examines  results.     Van.  Nos,  En^.  Mair-%  Vol.  XV.,  p.  128. 

Energy  and  Utilization  of  Fuel^  Solids  Liquid  and  Gaseous.  Paper  by  Mr.  W.  R. 
Taylor  read  at  the  Washington  meeting  of  the  Am.  Inst,  of  Mining  Engineers, 
Feb.,  1890,  pp.  23.     Trans.  A,  L  M.  E.    Am.  Affr,,  March  7,  i89o,  p.  17. 

Gas.    See  Fuel  Gas. 

Gaseous.  By  J.  £'  Dawson  before  the  British  Association  for  the  Advancement 
of  Science.    Am.  Mfr.,  Oct.,  26, 1888. 

Liquid.  An  interesting  comparison  of  the  results  obtained  by  some  of  the  best 
methods  of  bummg  crude  petroleum  refuse.  Illustrated.  Mechanics ^ 
March,  1889. 

An  illustrated  articleon  the  burning  of  liquid  fuel,  showing  arrangement  of 
furnace,  etc.    Illustrated.    Lon.  Eng.,  June  ix.  1886. 

By  Percy  F.  Tarbutt,  A.  M.  I.  C.  E.  Paper  read  before  the  London  Society  of 
Engineers,  Nov.  i,  x8^6.    Am,  Eng-.^  Numbers  of  Dec.  x  and  Dec.  8. 

Crude  Liquid  Hydrocarbons  as  Heating  and  Lighting  Agents.     A  paper  be- 
fore the  Liverpool  Polytechnic  Society,  Feb.  11,   1889,   by   B.   H.  Thwaite, 
Mech.  World,  March  2,  i889,  et  seg. 

Details  of  an  interesting  series  of  experiments  on  liquid  fuel  made  by  Mr. 
B.  H.  Thwaite.     Lon.  Engineer,  Dec.  9,  i887. 

Results  obtained  in  petroleum  firing  on  the  Central  Pa.cific  R.  R.  ferry  boats. 
SavingefTectedandratioof  oil  to  coal  in  caloric  value.  Set.  Am.  Sup. 
April  2,  x887- 

Dorsett's  System.  Gives  result  of  experiments  on  the  steamer  "Reviewer." 
Van  Nbs,  Eng.  Mag.,  Vol.  I.,  p.  57.    See  Fuel. 

**Fuel  Oil "  for  Stationary  Boilers  in  New  York  City.  Valuable  paper  by  H.  F. 
J.  Porter.  M.  E.  nius.,  pp.  20,  Sch,  of  Mines  Quar.,  Columbia  College. 
July,  i889,  VoL  X.,  p.  350. 

For  Gas  Retorts.  Gives  details  of  experiments  made  on  burning  coal  tar  un- 
der gas  retorts  with  the  Drary  spiay  nozzles.  lUus.  Lon.  Engineer t  Sept. 
7. 1888. 

On  Locomotives.  An  illustrated  description  of  the  mode  of  using  liquid  fuel 
on  locomotives  now  being  carried  out  by  Mr.  James  Holden,  the  Locomo- 
tive superintendent  of  the  Great  Eastern  Railway  in  England.  Uses  the 
liquid  fuel  as  an  auxiliary  to  the  coal,  replacing  a  large  part  of  it.  R,  R.  <Sr* 
Eng.  Jour.,  Jan.,  1889. 

On  Locomotives.  Gives  method  of  employing  liquid  fuel  on  locomotives  now 
being  carried  out  by  Mr.  James  Holden,  locomotive  superintendent  of  the 
Great  Eastern  Railway.  Illustrated  (from  Engineering),  Am.  Mfr.,  Nov. 
30,  1888. 

Oil  Fuel  in  Marine  Practice.  Article  of  some  value  in  Eng.  News,  Feb.  i, 
i89o.  Vol.  XXIII..  p.  loi. 

Oil  for  Fuel.  An  account  of  experiments  by  the  Pennsylvania  Railroad  Com- 
pany on  the  use  of  petroleum  as  fuel  in  locomotives,  with  a  comparison  of 
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Fuel,  Oil/or  Fuel,  continued. 

Us  cost  with  that  of  coal.     R,  R.^  En£,  Jatir.^  August.  1887,  and   R.  R. 
Gaz.,  July  i,  i887. 

Oil  as  Fuel.  Three  valuable  papers,  by  S.  S.  Leonard,  M.J.  Francisco  and  C. 
M.  Ransom,  before  the  National  Electric  Light  Association  at  Chicago, 
with  discussion  on  the  same.  Papers  give  results  of  actual  experience. 
Elec»  I^i?rA/,  March  2,  1889. 

Oil  in  the  Puddling  Furnace,  Description  of  a  method  of  applying  the  use  of 
oil  fuel  to  puddling.    Illus.     Am.  M/r.,  Aug.  16,  1889. 

See  Fuel  Petroleum »    Oil  Burners, 

Liquid  and  Gaseous,  The  Uses  of.  Paper  by  H.  L.  Gardner,  of  New  Orleans, 
read  at  the  Louisville  Meeting  American  W.  W.  Assn.,  giving  relative  value 
of  coal,  gas  and  petroleum  as  fuel  for  making  steam.  Enff-  A' ^wj.  April  27, 
i889.    Am.  W.  W.  Assn.,  Louisville  meeting,  i889,  p.  14. 

Peach  Stones  for.  Used  in  Vacca  Valley,  Cal.,  where  they  bring  $6  per  ton  and 
are  considered  equal  to  the  best  coal.    E.  &•  M,  Jour.y  May  4,  1889. 

Petroleum. 
Treats  of  the  problem  of  burning  petroleum  on  locomotives,     (jives  exper- 
ience in  Russia  and  on  the  Pennsylvania  road  in  this  county.     Sci»  Am. 
Sup.,  Oct.  15,  1887. 

A  short  article  giving  results  obtained  by  the  use  of  "fuel  oil"  at  North  Chicago 
Rolling  Mill,  where  it  is  used  under  a  battery  of  fourteen  boilers  and  said  to 
cost  less  than  coal.    Am,  M/r,,  Nov.  23,  i8b8. 

• 

The  Aerated  Fuel  Company's  System  of  Burning-  Crude  Petroleum.  Gives 
methods  and  appliances  in  use  by  this  company.  Their  method  is  to  spray 
the  oil  by  means  of  compressed  air.  Data  given  in  article  shows  considerable 
saving  in  fuel  bill  by  use  of  oil,  as  used  by  U.  S.  Cartridge  Co.,  at  Lowell, 
Mass.    Illus.    Eng,  News,  Nov.  30,  1889,  Vol.  XXII.,  p.  510. 

Gives  a  report  of  the  tests  made  at  the  Salem  pumping  station,  to  test  the 
value  of  petroleum  as  fuel,  when  converted  into  and  used  as  gaseous  va- 
por. The  oil  was  found  more  economical  than  coal.  Am.  Mfr.,  April  6, 
1888. 

Note  on  use  of  Petroleum  on  locomotives  in  Penn.  Weight  of  oil  used  per 
train  mile  about  one-half  that  of  coal.    Am.  Mach.,  June  20,  1891. 

Vs.  Coal.  By  C.  E.  Ashcroft.  Considers  theoretically  and  practically  the  use 
of  petroleum  oil  as  fuel  in  place  of  coal.  Gives  valuable  comparisons  of 
test  trips  on  Ihe  Russian  railroads.    Am.  Mfr.,  May  25, 1^88. 

For  Locomotive  Boilers,     Tests  made  by  a  Board  of  Naval  Engineers.     Illus. 
Eng,  News,  Feb.  2, 1889. 

For  Locomotives,  A  paper  by  Thomas  Urquhart,  Russia,  read  before  the 
Inst,  of  Mech.  Engrs.  Fully  illustrated.  Sci.  Am.  Sup.,  Set>tember  27, 1890. 
No.  769,  etseff*  See  also  description  of  an  improved  petroleum  motor,  ibid., 
pp.  12282-3. 

In  Locomotives,  A  paper  read  before  the  Inst,  of  Mechanical  Engineers,  by 
Thos.  I'rquhart,  Locomotive  Supt.  Grazi  &  Tsaritsin  Ry.,  S.  E.  Russia. 
Illustrated.  Coal  and  Petroleum  refuse  compared.  Lon  Eng.,  Feb.  8,  i889, 
etseq. 

Refuse  9&iyit\iQX  locomotive  engines.  Articles  giving  results  of  experience 
and  tests  on  Indian  railways.    Ind.  Eng,,  July  6, 1889;  July  20,  i8S9. 

Uses  of  Petroleum  in  Prime  Motors.  A  paper  by  Prof.  Wm.  Robinson,  giving 
much  valuable  information  regarding  the  nature  of  various  oils  and  their  use 
in  oil  and  gas  engines,  and  as  fuel.  Diagrams  of  vapor  tensions,  indicator 
cards,  etc.,  given  with  discussion.    Jour.  Soc.  Arts,  May  1,  i89i,  pp.  492-5x9. 

Worhing  Locomotives  with  Petroleum  Fuel,    Paper  by    Mr.  Thomas  Urquhart, 
giving  experience  of  the  Grazi  &  Tsaritsin  Railway,  Russia,  in  the  use  of  pe- 
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JPuel,  Workin£r  Locomotives,  ^/f.,  continued. 

troleum  and  petroleum  waste  as  used  on  both  locomotives  and  stationary 
engines.  Several  tables  of  cost  and  comparative  economy  of  coal  and  pe- 
troleum are  given.  Illustrated.  Lon.  En£:,  Feb.  8,  i889,  Vol*  XLVII, 
p.  130. 

Powdered  Anthracite  and  Gas,  Abstract  of  the  Report  of  the  Board  of  Trade  of 
Scran  ton,  Pa.,  describing  the  successful  use  of  pulverized  coal  as  fuel,  tesult- 
ing  also  m  a  great  saving  and  freedom  from  smoke.    En^,  News^  Nov.  13, 1886. 

Pressed,  the  Manufacture  of .  By  E.  F.  Loiseau.  Describes  the  process  of  man- 
ufacturing fuel  from  coal  dust.     Van,  Nos.  En£,  Ma^.,  Vol.  XXIV.,  p.  4t- 

Racine  System  ofBumin£.  Description  and  illustrations  of  tanks,  piping,  auxil- 
iary boilers,  etc.,  used  by  the  Racine  Hardware  Manufacturing  Company,  Ra- 
cine, Wis.,  for  burning  crude  oil.    Elec.  World,  April  6.  i889. 

Relative  Cost  of  Fluid  and  Solid  9X  New  York,  Chicago,  New  Orleans,  San  Fran- 
cisco, London,  Port  Natal,  Sydney  and  Valparaiso.  Fuels  discussed  are  An- 
thracite and  Bituminous  Coal,  Petroleum,  Coal  Gas,  Generator  Gas  and  Water 
Gas.  By  James  Beatty,  Jr.  Proc,  En^s,  Club,  Phila.,  Vol.  V,.  p.  X23,  and 
Am.  Eng-..,  Oct.  29, 1885. 

And  Smoke,    By  Oliver  Lodge.    Two  lectures  m  the  Royal  Institution.    A  treat- 
'   ise  on  ventilation  and  combustion,    Sci.  Am.  S1ip.,tA^xch^9,t2&^.    First  lec- 
ture in  Engineering  May  28, 1886. 

Tests,    See  Fuel  Testing. 

See  Combustion.    Gas,  Coal,  Wood. 

Fuel  Qas. 

By  J.  M.  Cutchlow,  before  the  Ohio  Gas  Association.    Am.  M/r,,  Mch.  3o.  1888. 

By  Walton  Clark  before  the  Western  Gas  Association.  Compares  the  relative 
efficiencies  ot  pure  fuel  gas  and  a  mixture  of  coal,  water  and  producer  gas. 
Am,  Wr.,  June  22,  1888. 

A  brief  general  article  with  illustrations  of  apparatus  for  burning.  By  R.  H. 
Buel.    R.  R.  Gaz.,  Nov.  3o,  1888. 

And  Some  0/ Its  Applications.  Paper  by  Mr.  Burdett  Loomis,  presented  at  the 
N.  Y.  Convention  of  the  A.  I.  M.  E.  Illustiations  of  plant.  Loomis  process. 
Eng'.  News,  Oct.  u,  1890,  pp.  317-19.  Abstract  in  Am.  Af/r.,  Oct.  10, 1890,  p.  i^. 
Sci.  Am.  Svp.,  No.  744,  Nov.  i,  1890.  pp.  12363-5. 

The  Fuel  of  the  Future,  An  article  describing  the  methods  of  producing  water 
and  oil  gas,  and  comparing  the  economy  of  water  gas  and  coal  as  a  steam-pro- 
ducing and  forge-heating  fuel.    Am.  Affr.,  June  28, 18^9. 

And  Incandescent  Gas  Lightinir.  By  Chas.  M.  Lungren.  Gives  comparison  of 
the  economy  of  the  different  methods  of  illumination,  with  figures  of  cosi.  Sci. 
Am.  Sup.,  March  3, 188S. 

Loomis  Fuel  Gas  Plant.  Gives  brief  description  of  the  Loomis  fuel  gas  plant  at 
Tacony,  Pa.,  with  account  of  the  Loomis  system  of  production.  Am.  M/r., 
Oct.  5,  1888. 

The  Present  Outlook  for  Manufactured  Fuel  Gas.  Abstract  of  a  paper  by  Geo. 
H.  Christian,  Jr.,  read  before  the  Ohio  Assn.  Gas  Engrs..  discussing  the  rela- 
tive efficiencies  of  various  fuel  gases  and  their  cost.  Eng:  News.,  May  30, 
1891,  pp.  5>2-»3- 

And  the  Strong"  Water- Gas  System.  By  Henry  Wurtz.  A  paper  before  the  Am. 
Inst,  of  Min.  Engrs.,  giving  analysis  of  and  cost  of  production  of  the  Strong 
fuel  gas.     Van,  Nos.  En£r.  Magt,,  Vol.  XXIII., 4).  376. 

See  Gas  for  Heating  and  Motive  Power. 
Fuel  Testing. 

Fuel  Testinsr.  Critical  Review  of  Efficiency  Tests  for  Coals.  Papers  by  William 
Kent  containing  much  valuable  information.  E.  ^  M.  Jour.,  Oct.  10,  17,  24,  3i, 
i89i. 
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Puel  Testing,  continued. 

Relative  Cost  of  Wood  and  Coal  on  the  %outlum  Pacific  Railway,  Tests  on  a 
very  heavy  division  indicated  but  very  slight  difference  in  cost.  Table  of  re- 
sults.   Ry,  Rev.-,  April  i8, 1891,  p.  249,    En£,  News,  April  25,  i89i,  p.  398. 

Results  of  a  test  between  bituminous  coal  and  crude  petroleum,  made  at  Mans- 
field, Ohio,  by  Mr.  J,  W.  Gwynn.  Coal  for  thirty-one  days,  6^  1-2  tons,  equals 
$167.02.  Oil  for  thirty-one  days,  25i  barrels,  equals  |x3o.^o:  balance  in  favor  of 
oil,  ^.S2»  or  nearly  22  per  cent.  Illustrated.  Mechanics,  July,  i889.  Vol.  VI., 
p.  174. 

See  Calorimeters, 

Purnace  ^Xt^nX  at McKeesport,Pa.  Mr.  F.  C.  Roberts,  chief  engineer.  The  ar- 
rangement of  this  plant  seems  to  be  very  excellent.  Plan,  sections  and  full 
description  in  Am,  M/r„  Aug.  8,  i89o. 

Furnace  Testing.  The  Murphy  Smokeless  Furnace,  Results  of  test  of  its  economy 
made  at  the  Cambria  Iron  Works.  The  furnace  is  also  described  and  illus- 
trated.   Am,  M/r,t  July  3,  i89i,  pp.  22-4. 

furnaces. 

Construction  of,  for  Liquid  Fuel.  A  valuable  series  of  papers  by  Herr 
Busley,  in  Wochenschrift  des  Vereines  Deut  scher,  reviewing  the  use  of 
liquid  fuels.  The  methods  employed  are  classified  and  a  large  number  of  va- 
rious appliances  of  these  methods  are  illustrated  and  described.  Translated 
m  Lon.  F^fineer,  Feb.  10.  et  seg.,  1888:  Pawer^Steam,  June,  et  seq„  iJ:88. 

Efficiency  0/  Burning-  Wet  Fuel,  By.  R.  H.  Thurston.  Gives  results  of  experi- 
mental investigation  made  upon  two  distinct  varieties  of  furnaces  burning 
spent  tan -bark  wet  from  the  leaches.  Trans,  A,  S.  C  £..,  Vol.  III.  (1874).  pp. 
2<jo-3i8. 

Flue  Gases  from  Steam  Boiler  and  Other  Furnaces*  Methods  of  analysis  to  de- 
termine waste.    Lon.  En^T'^  Oct.  3, 1890,  pp.  383.4,  et  seg. 

Hoist  for.    See  Hoisting^  Afachinery. 

Plate  Thickness  in.  Gives  a  discussion  of  the  limit  of  thickness  of  plate  use  J  in 
boiler  construction.    R.  R.  Gaz„  Nov.  11, 1887. 

Safe  Working  Pressures  for  Cylindrical,  By  M.  Longridge.  Discusses  the  dif- 
ferent formulae  relating  to  the  safe  working  pressure  on  cylindrical  furnaces 
and  fluesi  showing  their  discrepancies,  and  proposed  a  modified  form  of  Fair- 
bairn's  formula.    Lon.  Engineer,  Sept.  21.  1888. 

Smoke- Consuming  Furnace,  The  Welmsmann's  Furnace.  See  Smakc' Consum- 
ing Furnace. 

Waste  of  Heat  in,  Pap<;r  by  Wm.  Metcalf  before  the  Engrs.  Soc.  West.  Pa.,  in- 
vestigating the  loss  due  to  this  cause.    Eng.  News,  Nov.  5,  iSSr,  p.  453. 

See  Engines,  Steam,  Notes, 

Furnaces,  Annealing. 

An  illustrated  description  of  an  annealing  furnace  in  use  at  the  Rhode  Island 
Locomotive  Works  (or  annealing  boiler  sheets  after  flanging.  The  furnace  is 
designed  for  the  largest  boiler  sheets  in  use  for  locomotives  or  marine  boilers. 
R,  R.  Gaz.,  Feb.  7, 1890,  Vol.  XXII.,  p.  88. 

Furnaces,  Basic  Open  Hearth.  The  Use  of  Magnesite  in.  From  a  paper  by  Chas . 
Walrand,  M.  £.,  supplemented  from  a  paper  by  Kurt  Sorge  in  StahlundEi- 
sen.    Illustrated  article  in  Am,  Mfr,%  Jan.  3, 1890,  p.  ?• 

Furnaces,  Blast,    ^e  Blast  Furnaces.    Compressed  Air  in*    Coke, 

Furnaces,  Gas.  Some  Different  Kinds  of  Gas  Furnaces,  A  descriptive  paper  by 
Bernard  Dawson,  read  before  the  /»st.  Mech,  Engrs.,  dealing  with  those  kinds 
which  are  connected  with  iron  and  steel  manufacture.  Iron,  February  6,  r89i. 
pp.  120-4. 
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FurnaccB,  Regenerative.  The  Development  of  the.  By  F.  Siemens.  Particulartr 
with  regard  to  the  improvements  by  the  new  Siemens  method  of  heating. 
Zeiisckr.  d,  Oesterr.  Ih£.  u.  Arch,  V.y  1886,  pp.  27-36. 

Description  of  a  continuous  regenerative  gas  kiln  for  bummg  fire-bricks  and 
pottery.  By  John  Mayer.  Trans,  Engineers  and  Shipbuilders  of  Scotland, 
March  24,  1885. 

At  Munich  Gastvorhs.  By  Drs.  Schilling  and  Bante.  Gives  results  of  the  work- 
ing of  a  bench  of  six  ovens  on  the  so-called  "damp"  system,  yan,  Nos,  Enf. 
iWijj^-.Vol.  XXIX.,  p.  5x1. 

Gas.  A  new  method  of  heating.  By  Fred'k  Siemens.  The  flame  is  not  brought 
in  contact  with  the  materials  under  treatment.  Being  a  paper  read  before  the 
Iron  and  Steel  Institute.    Lon.  Eng^,^  Dec.  i9,  i884.    See  Combustion, 

Puddltng't  for  Natural  Gas.  Illustrated  description.  E.  6*  M.  Jour,^  April  20 
i889. 

See  Siemen's  Regenerative  Fumacf. 

Garbage  Crematories. 

A  short  description,  with  cuts,  of  the  appliances  used  by  the  U.  S.  Sanitary  and 
Fertilizer  Co.  of  Boston.  San.  Engr,^  Jan.  22,  1885.  An  English  method  giv- 
en in  same  journal,  Feb.  19,  i885. 

Of  Bombay,    A  brief  description,  accompanied  by  plans  and  sections,  of  a  Bee- 
C7.-Bi)Hive  Refuse  Destructor,  for  the  combustion    of  garbage  and   other  refuse, 
which  is  now  in  process  of  construction  for  th'^  municipality  of  Bombay,  India. 
ZHJiSan.  Eng„  Dec.  31, 1885.  I    _. 

A  description  of  Hanneken's  Ssrstem.  The  solids  from  streets,  kitchens,  and  clos- 
ets are  dried  and  burned,  all  escaping  gases  being  conveyed  into  the  furnace 
and  burned.    From  the  Russian.    Abstr,\lnst.  C,  E,,  Vol.  LXXXIII.,  p.  481. 

By  John  Zellweger.  Gives  drawings  of  a  battery  of  two  furnaces,  each  of  seven 
ton  capacity,  in  24  hours.  Estimated  cost  of  combustion  Irom  21  to  36  cents  per 
tons.    Jour.  Assn,  En£.  Soc,  Vol.  V,,  p.  255;  Sci,  Am,  Sup,,  July  17,  1886. 

Description  of  the  "bee>hive"  furnace  for  burning  refuse,  in  operation  at  Rich- 
mond. Eng.     Eng.  News,  Aug.  29,  1885.    Also  description  of  furnace  used  on 
Governor's  Island.  N.  Y,  Harbor,  in  San»  En£.,  Aug.  13,  i8:J5. 

And  the  Destruction  of  Organic  Matter  by  Fire,  A  valuable  paper  by  Samuel  S. 
Kilvington,  M.  D-,  President  of  Board  of  Health  of  the  city  of  Minneapolis. 
Minneapolis,  1888. 

Garbage  Disposal. 

Account  of  method  used  by  one  compinyat  London,  Eng.     L^n.  Etgr,,  Miyis 
i89i,  pp.  59>i. 

By  Thomas.  Codrington.  Gives  a  report  on  the  different  methods  in  use  for  de- 
stroying town  refuse.  Contains  large  amount  of  data  relating  to  refuse.  Ab- 
stracted Eng,  ^  Build,  Rec,  Sept.  15,  1888. 

• 

The  Disposal  of  Re/use  in  American  Cities,  The  report  of  Walter  V.  Hayc.  Gen. 
eral  Sanitary  Officer  of  the  Chicago  Department  of  Health,  contains  a  sum- 
mary of  the  methods  of  disposal  in  the  ten  largest  cities  in  the  U.  S.  Abstract, 
Eng,  News,  July  18.  1891,  pp.  51-2. 

Disposal  0/  Household  Re/use  at  Chelsea,  Eng.  Method  is  by  mechanical  and 
hand  sorting,  part  being  saved  and  part  burned,  Eng.  Record,  Sept.  i9, 1891, 
p.  250. 

Economical  Disposal  0/ Ashes  and  Other  City  Refuse.  A  paper  by  Wolcott  C 
Foster,  giving  suggestions  and  describmg  machine  for  sorting  city  refuse. 
Illustrated.    Eng,  News,  March  i5, 1890,  Vol.  XXIII..  p.  443. 

Gas. 

By  Henry  Gore.  Treats  of  the  substitutes  for  coal  in  the  production  of  illumin- 
ating gas.     Van  Nos,  Eng.  Mag..  VoL  IX.,  p.  321. 
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Oas,  continued. 

A  Shubf  o/the  Relative  Poisonous  Effects  of  Coal  and  Water  Gas.  By  Professors 
Wm.  T.  Sedgwick  and  Wm.  Riply  Nichols,  of  the  Mass.  Inst,  of  Tech.,  Bos- 
ton. A  pamphlet  of  40  pp..  being  perhaps  the  most  valuable,  exhaustive  and 
unbiased  investigation,  by  acknowledged  experts,  ever  made  in  America.  A 
conclusive  presentation  of  the  case.    Address  the  authors. 

Coal  Gas.  A  discussion  of  its  constituents  and  description  of  manufacture . 
By  Wm.  D.  Marks,  before  the  Engrs.  Club  of  St.  Louis.  Eng:  News,  Jan.  6, 
1%  1877. 

Companies  of  America,  By  Wm.  W.  Goodwin.  A  paper  before  the  annual  con- 
vention of  the  American  Gas  Light  Association.  Gives  statistics  of  the  indus- 
try; price  of  gas  per  thousand  feet:  amount  sold,  coal  used,  etc.  Sci.  Am. 
Sup,,  Feb.  5,  1887. 

Compressed  Oil  Gas  and  its  ApplicatioHs.  By  Arthur  Ayres  before  the  Inst,  of 
Civ.  Engrs.  Discusses  the  application  of  compressed  oil  gas  to  light-houses, 
railroad  cars,  etc.  Describes  the  Pintsch  works  at  South  Foreland.  Proc.  Inst. 
C.  E.,  Vol.  XCIII..  pp.  298-349;  Lon.  -fiwi^.,  April  i3,  1888.  Abstracted.  Sci. 
Am.  Sup..  May  19,  1888. 

Conveyance  0/ .  A  paper  before  the  Engrs.  Soc.  of  West.  Penn.  Treats  espec- 
ially of  Natural  Gas,  and  the  means  of  preventing  leakage.  Illustrated.  Am. 
En£.,  April  3, 188 5. 

Cost  of.    See  Electric  Litrhting,  Lig^httn^r. 

Efficiency  and  Energy  of  .    ^qq  Electricity  and  Gas. 

First  Gas  Works.    Brief  historical  note.    Eng,  News,  Aug.  19,  1882.  p.  288. 

Flow  of.  Through  Tubes,  By  S.  W.  Robinson.  Gives  the  general  and  practical 
problems.     Van  Nos.  Eng.  Mag.,  Vol.  XXIV.,  p.  370. 

For  Heating  and  Motive  Power,  By  J.  E.  Dowson.  Treats  of  the  production  of 
water  gas  on  a  small  scale  and  gives  estimates  of  cost  of  manufacture.  Van 
Nos.  Eng.  Mag.,  Vol.  XXVI.',  p.  319. 

Illuminating  Power  0/  Gas,  Instruments  for  testing.  Not  a  photometer.  Full  illus- 
trations.   Lon.  Engineer,  Sept.  i9, 1884. 

Illuminations.  By  Dr.  W.  Wallace.  A  good  article.  Vcut  Nos.  Eng,  Mag,, 
Vol.  XX..  p.  3i8. 

Illumination  and  its  Economy.  By  James  Chessman.  Shows  the  cost  of  making 
gas  in  various  cities,  and  says  there  is  no  reason  why  gas  should  cost  over  $1 
I>er  1,000  in  large  cities  where  the  coal  can  be  had  for  $5  per  ton.  Van  Nos. 
Eng.  Mag. 

Pipe.    See  Pipes,  Gas. 

Natural,    See  Gas  Natural,  below. 

Price  of.  Chart  showing  the  net  price  of  gas  in  seventy-nine  cities  of  the  United 
States  from  1873  ^o  '887,  inclusive.    Progressive  Age,  April,  1887. 

Price  of  Illuminating.  Chart  showing  the  net  price  of  gas  in  100  cities  of  the 
United  States  from  1878  to  1887,  inclusive.  Progressive  Age  6*  Water  Gas 
Jonrnal^  March,  1887. 

Substitute  for  Natural.  Gives  details  of  the  Johnson  process  of  manufacturing  a 
fuel  gas  from  crude  oil,  and  the  results  obtained  from  burning  the  gas.  Am. 
A^r.,July2o,  x888. 

See  Fuel  Gas.    Oil  Gas,  Compressed,    Oil  and  Gas  Fields.    Petroleum. 

Oa«  Calorimeter.     Tkwaites.    Described  and  illustrated.    y<in.  A^r.,  Nov.  21.  1890, 
p.  17. 

See  Calorimeters, 

Qaa  Coals  <7//i^  United  States,    Abstract  of  a  paper  by  H.  C.  Adams,  read  at  a 
meeting  of  the  Am.  Gas  Light  Ass'n.    Am.  Aifr.,  Dec.  12.  1S90,  p.  17,  etseq, 
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Gas  Bngineerini;. 

A  lecture  by  Macpherson,  givine  a  review  of  the  last  improvements  in  gas  man- 
ufacturing.   Set.  Am.  Sup.,  July  9, 1887. 

And  Modem  Science,  By  Denny  Lane  before  the  London  Gas  Inst.  Treats  of 
the  use  of  gas  for  motive  power,  light  and  heat:  also  gives  a  comparison  be- 
tween electricity  and  gas.    Scu  Am,  Sup.,  July  3, 1S86. 

Gas  Engines.    See  Engines ^  Gas. 
Cas-Holders. 

Description  and  detailed  drawings  of  a  three-lift  gas-holder,  having  a  capacity 
of  1 3,000,000  cubic  feet     Lon.  Engineer,  May  28,  1886. 

At  Erdberg.  An  illustrated  description  of  gas-holder,  having  a  diameter  over  all 
of  23o  feet.  It  has  three  lifts,  each  40  feet  in  depth  and  i9S,  x973^,  and  300  feet 
diameter.    Set.  Am^  Sup.^  March  26, 1887. 

On  the  failure  of  the  columns  of  a  large  one  in  St.  Louis.  By  J.  B.  Johnson. 
Giving  causes  of  failure,  with  some  analysis  of  the  strength  of  the  columns. 
7(mr.  Assn.  Eng.  Soc.,  Vol.  IV.,  p.  144. 

Gasometer,  The  large  gasometer  of  the  Imp.  Continental  Gas  Assoc,  at  Erd- 
berg  (with  plates).    Zeitschr.  d.  Oesterr.  Ing.-u.  Arch,  V.,  1886,  pp.  23-27. 

Tanks.  240  feet  in  diameter.  Birmingham,  Eng.  Plans,  sections  and  description. 
Ijon.  Engineer,  April  9,  1886. 

Tanks.  Experiences  in  the  Construction  of.  Paper  by  Mr.  G.  A.  Hyde,  read  in 
Cleveland,  June  10,  i89o.    your.  Assn.  Eng.  Sac..  July,  18^,  pp.  35i-3. 

Three-Lift  Gas-Holder  at  Glasgow  Corporation  Gas  Works.  An  article  describ- 
ing this  three-lift  holder.  Illustrated  by  inset  plate  of  details.  Some  novel 
connections  are  used.    Lon.  Eng,,  March  7,  z89o,  p.  2q6. 

Without  Upper  Guide  Frames,  By  T.  Newbegging,  before  the  Manchester  Dis- 
trict Institution  of  Gas  Engineers.  Describes  a  method  of  constructing  gas- 
holders with  inclined  guides  at  the  base,  constructed  in  such  a  manner  as  to  do 
:away  with  a  large  part  of  the  upper  frames.    Lon.  Engineer,  Sept.  14. 1888. 

Gas  I^amp.    See  Siemens, 

Gas  Light. 

Light.  The  Welsbach  Incandescent.  Gives  complete  specifications,  English 
patent  (A.  D.  1885.  No.  15.286), lor  the  manufacture  of  an  illuminating  appliance 
for  gas  and  other  burners.    Sci.  Am.  Sup,,  Aug.  13,  1887. 

Gas  Lighting.    See  Lighting, 

Gas  Mains. 

The  Detection  of  Leaks  in.  By  Herr  Schmidt.  Description  of  apparatus 
used  and  result  obtained  in  Breslau.  Journal  f  Gashel.  u.  Wasserv.,  1886.  pp. 
714-722,  737-745. 

Gas,  Natural  Gas. 

A  brief  review  of  the  history  and  production.    Eng,  6*  Build..  Rec,  Dec.  6,  i89o 

pp.  4-5. 

A  good  article,  giving  results  of  a  ten  days'  visit  to  Pittsburg  and  vicinity.    Gives 

history  and  shows  details  of  the  management  of  natural   gas  at   that  point. 

Fully  illustrated .    San,  Eng. ,  Jan.  1 5, 1887 . 
By  Charles  Paine.     A  valuable  aiticle  containing  analysis  of  Pittsburg  and 

Findlay.  O..  heating  power,  distribution,  etc.     Reprinted  from  E.  R.  <S»  Eng. 

Jour,,  Jan.,  1887.  in  Eng.  News,  Jan.  29,  1887. 
A  Monograph,    By  Charles  Paine.    R.  R.  6*  Eng,  Jour.,  Jan.,  1887, 

Paper  before  the  Iron  and  Steel  Institute,  Eng..  by  Mr.  A.  Carnegie.  Gives 
methods  of  collection,  transportation  and  uses.    Lon.  Eng.,  July  10, 1885. 

Report  of  a  committee  of  the  Engrs.  Soc.  of  West.  Penn.,  Pittsburgh,  on  its  com- 
position, utilization,  illummating  and  heating  power,  explosibility,  etc..  with 
discussion  made  May  2t,  1884. 
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Gas,  Natural  Qas,  continued. 

Composition  of.  Report  of  Prof.  Francis  C  Phillips  for  the  Geological  Survey  of 
Pennsylvania,  irom  advance  sheets  of  the  Annual  Report  of  the  Geological 
Survey.  Jour,  Frank.  Inst.,  Oct.  and  Nov.,  i887.  Vol.  CXXIV.,  Nos.  742  and 
743. 

Findlay,  Ohio,  gas  field.  Its  history,  development  and  utilization  as  a  cheap 
and  superior  fuel:  its  present  and  future  value  to  the  manufacturing  interest. 
A  special  five*page  article  prepared  for  the  Iron  Trade  Review  of  Cleveland, 
April  33, 1887.  by  Hosea  Paul,  C.  E.  Free  copies  sent  on  application  to  Board 
of  Trade,  Findlay,  O. 

Geologic  Distributum  in  ike  United  States .  Abstract  of  a  paper  read  ac  the  St. 
Louis  meeting  of  the  Am.  Inst.  Min.  Engrs.,  October,  x886.  By  Charles  A. 
Ashbumer,  Geologist  Pennsylvania  Survey,  Philadelphia.  In  the  E.  &•  M. 
Jour.,  of  Jan.  15, 22  and  29, 1887. 

Industry  at  Pittsburg ,  Pa.  Gives  details  of  the  method  of  connecting  wells 
to  main,  regulating  pressure,  distribution  of  gas,  etc.     Set.  Am.  Sup.,  Jan.  7, 

In  Iron  and  Steel  Works.  By  Theo.  D.  Morgan.  A  series  of  articles  in  the  Am. 
M/r.,  and  reprinted  in  the  Ry.  Rev.,  May  8,  etseg. 

In  Iron  Making.  A  paper  by  James  M.  Swank,  printed  in  "Mineral  Resources 
of  the  United  States,"  published  by  David  T.  Day,  Chief  of  Bureau  of  statis- 
tics and  Technology,  U.  S.  Geological  Survey.    Am.  M/r.,  Nov-  30,  x888. 

In  Iron  and  Steel,  Manufacture  in  the  United  States.      From  a  paper  by  James 
M.  Swank.    E.  6fM.  Jour,,  Dec.  iS,  1888. 

J^ong  Distance  Transportation  of  Natural.  Discussion  on  a  paper  read  before 
the  Eng.  Soc  of  West.  Penn.    Am,  Eng.,  May  27,  June  10  and  i7, 1884. 

Measurement  of  with  tke  Pilot  Tube  Gaug'e.  A  description  of  the  use  of  this  ins- 
trument in  this  connection  with  data  as  to  accuracy.  Illus.  Am.  Mfr,,  Feb.  6, 
i8qi,  p.  120. 

Measurement  of  Gas  Wells  and  Other  Gas  Streams .  By  S.  W.  Robinson.  Gives 
application  of  Pifot's  tube,  a  shunt  Bunsen  effusion  principle  for  density  of 
shunted  gas  and  a  thermometer  in  an  open  tube.  Van  Nos.  Eng.  Mag..  Aug. 
z886. 

Jts  Occurence  a$id  Application  at  Pittsburgh,  A  lecture  by  Kurt  Sorge  before 
the  North  German  Iron  and  Steel  Association.  Eng.  News,  Sept.  10  and  17, 
1887. 

And  Petroleum  in  Ohio  in  iSSq.  Paper  by  Mr.  Edward  Orton  specially  prepared 
for  Am.  Mfr.',  Jan.  24,  1890,  p.  17. 

Piping  for.  Rules  issued  by  the  Fire  Marshal  of  Pittsburgh.  Eng.  News,  May 
8,1886. 

The  Geology  of.  An  attempt  to  explain  the  conditions  under  which  it  may  be 
found.  Results  mostly  negative.  By  Ch.  A.  Ashburner,  Trans.  A.  I.  M.  E., 
Halifax  meeting,  188 5.    Sci.  Am.  Sup.,  May  29, 188S. 

'i/se  at  Pittsburgh.  A  description  of  its  various  uses  for  commercial  and  domes- 
tic purposes,  with  illustrations.     Sci,  Am.,  Feb.  27. 1886. 

'Wells  near  Pittisburgh.    Am.  Mfr.,  Nov.  12, 1886. 

Wells.  An  oil  or  gas  well  rig.  A  good  description  of  the  ordinary  apparatus 
for  drilling  for  petroleum  or  natural  gas.    Age  of  Steel,  April  14, 1888. 

Qas  Producers. 

ByF.  J.  Rowan.  A  highly  valuable  and  instructive  paper  and  discussion,  of 
over  100  pages,  on  the  production  of  gas  for  fuel  in  all  applications  of  heat  in 
the  arts.  This  is  what  will  doubtless  ultimately  be  done.  Many  illustrations. 
Proc.  Inst.  C.  E.,  Vol.  LXXXIV.,  p.  2, 

A  New  Departure  in.  A  new  gas  producer,  whose  most  important  feature  is  a 
cast-iron  rammer  operated  by  compressed  air,  which  permits  the  use  of  a  larg- 
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Gas  Producers,  Neu)  Departure  ifit  continued.' 

er  producer  than  could  be  worked  by  hand.      Illustrated.      TAe  Progressive 
Asre,  March  iS,  18S9. 

The  Pittsburgh.  Illustrated  description  of  anew  form  of  producer  tor  making 
fuel  gas.    Am,  Mfr.^  Feb.  8,  i88q. 

Gas,  'Water  Gas. 

An  article  reprmted  from  Industries,  giving  aualyis  of  the  various  forms  of  water 
gas.  Describes  the  plant  most  generally  used,  chemical  reactions,  etc.  Am. 
M/r.,  Feb.  10, 1888. 

A  paper  by  C  v.  Marx,  before  the  £ng.  Soc.  of  Stuttgardt,  treating  of  the  yield 
and  composition  of  water  gas,  of  the  loss  of  heat  in  its  manufacture:  also  gives 
comparisons  of  the  heating  power  of  water  gas.  coal  gas  and  generator  gas. 
Van  Nos,  En£.  Masr„  Vol    XXVIII..  p.  7. 

By  G.  H.  Christian,  Jr.,  befoie  the  Ohio  Gas  Light  Association.  Gives  the  re- 
sults of  experiments  to  substitute  Lima  crude  oil  for  naphtha  in  the  manufac- 
ture of  water  gas.    Am,  M/r  ,  April  20, 1888. 

As  Applied  to  Metallurgical  Processes,  By  A.  Wilson,  before  the  Iron  and 
Steel  Institute.  Describes  the  modification  of  Lowe  and  Strong's  process  de- 
veloped at  Essen,  and  its  application  to  heating  purposes  and  steel  melting  at 
Wilkowltz.  Terni,  etc.    Am,  M/r.,  June  8, 1888. 

Illuminating".  A  new  method  of  obtaining  the  illuminating  qualities  without  hy- 
drocarbons, by  inserting  magnesia  threads  in  the  flame.  Cost  80  cts  per  thous- 
and cub.  ft.     Proc.  Inst,  C.  E.,  Vol.  LXXXI.,  p.  :4J5. 

Its  Manufacture  and  Utilization,  Abstract  of  a  paper  by  Joseph  Von  Lange. 
Am.  Mfr„  July  4.  i89o,  p.  17. 

For  Metallurgical  Purposes.  By  A.  M.  Wilson  before  the  Iron  and  Steel  Insti- 
tute. Gives  analyses  of  the  various  forms  of  water-gas ;  describes  the  plant 
most  generally  used  for  its  manufacture,  chemical  reactions,  etc.  Sci.  Am. 
^«/).,  July  14,  188S. 
Gaseous  Illuminants.  Cantor  Lectures,  by  Prof.  Vivian  B.  Lewes.  7our.  Soc.  Arts, 
Dec.  26,  i89o,  pp.  81-6,  et  sea.  * 

Gaseous  Mixtures.  On  the  Explosion  of.  By  Dugald  Clerk,  before  the  Inst.  Civ. 
Engrs.;  with  discussion,  occupying  $3  pp.  Experiments  made  with  various 
proportions  oftwo  kinds  of  coal  gas  and  hydrogen,  separately  combined  with 
air.  Important  conclusions  derived  as  to  resultant  pressures.  Inst.  C.  £.,  VoL 
LXXXV..P.  I. 

Gases,  /i^inetic  Theory  of.  By  H.  F.  Eddy.  Van.  Nos  Eng.  Mag.,  Vol.  XXVIII., 
p.  123. 

Chimney.    See  Chimney  Gases. 

Flue  Gases.  See  Furnaces. 
Ganometer.  See  Gas  Holders. 
Gauge.    A  Siphon  Tide  Gauge  for  Open  Sea  Coast.    See  Tide  Gauge. 

Track,    See  Railroad  Track. 

Gauges,  Recording  Pressure.  By  Chas.  A.  Hague  before  the  Minneapolis  meeting 
of  the  American  Water- Works  Association.  Discusses  the  uses  and  advan- 
tages of  recording  pressure  gauges  in  water-works.  Proc.  Seventh  An,  Meet, 
Am.  W'W,  Assn,,  pp.  24-3i;  Am»  Eng.,  Feb.  8  and  15, 1888. 

See  Mercurial.    Rain.    Water. 

Gauging. 

By  Geo.  H.  Mann.  Gives  methods  of  making  current  observations.  Van  Nos. 
Eng,  Mag,,  Vol.  VI..  p.  c32. 

0/  Floods,  Rapid  Approximate.  By  C.  Ritter.  Gives  method  based  on  results 
obtained  from  large  number  of  experiments  with  current-meter.  Annates  des 
p.  6*  C,  Vol.  XII.,  p.  697:  also  Eng.  News^  Aug.  6, 1887. 
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QauginK,  continued. 

0/  Streams.  B7  Clemens  Herschel.  With  especial  reference  to  the  units  to  be 
used  and  the  manner  of  portrasdng  the  results.  Plate.  Trans.  Am.  Soc.Civ. 
En^s.t  Vol.  VII.,  (1S78),  p.  236.  By  David  M.  Green.  A  discussion  before  the 
eighth  annual  convention  of  the  American  Society  of  Civil  Engineers.  Trans. 
A.S  C.  ^.,  Vol.  v.,  p.  25i. 

Of  Water.  On  some  changes  in  the  arrangements  and  methods  of  rating  the 
mstruments  used,  and  in  the  mode  of  calculating  the  discharges.  By  M.  Chas. 
Ritter.  Annates  des  P.  6*  C,  Jan.,  i885,  pp.  io58-zi8a.  Quite  an  extensive  arti- 
cle describing  various  instruments,  some  methods  of  rating  them,  and  of  cal- 
culating the  discharge  from  measurements. 

Gearing. 

For  Electric  Street  Cars.    See  Electric  Street  Cars. 

Rctptd  Method  of  Laying^  Out.  By  S.  W.  Robinson.  Describes  a  method  of 
laying  out  by  means  of  a  curved  ruler  or  templet  odontograph.  Van  ^os. 
Eng^.  Mag.,  Vol.  XIX.,  p.  .3ia. 

Tht  Walker  System  Explained.  With  many  cuts.  Contrasted  with  the  Willis  or 
odontograph  system.  By  John  Walker.  7our.  Assn.  Eng.  Soc,  Vol.  IV.,  p. 
4S. 
Gear  Teeth.  A  new  process  for  Generating  and  Cutting  the  Teeth  of  Spur  Wheels. 
Series  of  revolving  cutters  move  longitudinally,  cutting  at  the  same  time  gen- 
erating the  teeth.  Paper  by  Ambrose  Swasey*  read  before  the  Richmond  meet- 
ing of  ihe  Am.  Soc.  M.  E.  Ey.  Eev.,  Nov.  aa,  1890,  pp.  700-1.  Eng,  News, 
Nov.  29,  iE9o,  pp.  49i-2.    Iron  Age^  Nov,  27, 1890,  pp.  935-6. 

Pin  Teethfor  Bevel  Gears.  Description  of  a  new  form  of  pin  teeth,  for  bevel 
gears,  with  suggestions  as  to  method  of  forming  them  by  machinery.  By 
Geo.  B.  Grant.    Illustrated.    Am.  Mach.,  Dec.  5, 1889. 

For  Skew-Bevel  Gears.    An  account  of  the  geometrical  construction  and  theory 
of  involute  teeth  for  skew-bevel  wheels,  by  Geo.  B.  Grant.    The  author  main- 
tains that  all  other  forms  of  teeth  yet  proposed  for  skew-bevel  gears  are  incor 
rect.    IIlus.    AnuMaeh.^  Oct.  10,  1889. 

Geodesy. 

Connection  of  the  U.  S.  C  &  G.  Survey  with  the  Lake  Survey,  in  New  York 
State.    The  checks  given.    U.  S.  C.  6*  G.  Survey  Rep.,  1884,  App.  No.  9. 

Determination  of  an  Azimuth  from  micrometric  observations  of  a  close  circumpo- 
lar  star  near  Elongation,  by  means  of  a  meridian  or  transit  and  equal  altitude  in- 
strument, or  by  means  of  a  Theodolite  with  eye-piece  micrometer.  By  C.  A. 
Schott,  assistant.    Bulletin  No.  21.,  U.  S.  C.  and  G.  Surviey  pp.  21 5-18. 

Distribution  of  Triangulation  Errors.    See  Surveying, 

Literature  of,  for  1887.    Complete  list  of  papers  and  books  published  during  the 
year  in  all  the  modem  languages.    Zeitschrift  f.    Vermessungswessen,  1888. 
Pages,  404-16,  43$-^'  46S-79,  497-510,  527-43. 
Geodetic  Field  V^ork. 

By  Geo.  Y.  Wisner.    A  34-page  article  by  a  practical  observer  on  the  most  ap- 
proved methods  of  determining  longitude  latitude  and  azimuth  in  the  field, 
also  for  measurement  of  base  lines  and  angles,  and  making  the  reconnaissance. 
Trans.  A.S.  C  E.,  Vol.  XII.,  (i883),  p.  26?. 

A  series  of  articles  by  T.  T.  Wright  on  the  adjustment  of  condition.  Observa- 
tion by  the  method  of  least  squares,  with  its  application  to  geodetic  work.  Van 
Nos.  Eng.  Mag.,  Vol.  XXVIII.,  pp.  419  and  437. 

Geodetic  Night  Signals.  A  report  on  an  exhaustive  series  of  experiments  to  deter- 
mine best  light  to  use,  and  advantages  of  the  system.  Report  of  U.  S.  C.  & 
G.  Survey,  1880. 

Geodetic  Survey  of  Massachusetts,  An  account  and  discussion  of  the  trigonom- 
etric and  other  methods  used  in  Borden's  recent  survey.  By  Prof.  J.  Howard 
Gore.    E,  R.  6*  Eng.  Jour,,  April,  i887. 
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Geodetic  Surveys  in  Germany.  Lecture  by  Prof.  Jordan,  describing  briefly  the  de- 
velopment of  some  of  the  German  surveys.  Zeitschriftf.  Vermes sang'swessen^ 
1888,  pp  310-325. 

Qeographic  Positions  west  of  the  tooth  Meridian.  The  net  results  of  Capt.  Wheeler's 
surveys  in  this  region,  tabulated  in  a  volume  of  260  pp.  Latitude  and  longi- 
tude of  stations  and  aximuth  and  length  of  lines  joming  them,  together  with 
elevations  above  sea  level,  variations  of  the  magnetic  needle,  etc.  Issued  by 
the  Engineer  Department  of  the  U.  S.  Army,  18S5. 

Geographical  Names.  Bulletin  No.  i,  issued  Dec.  31,  i89o,  contains  decisions  of 
the  U.  S.  Board  on  Greographical  names,  on  the  spelling  and  pronunciation  of 
over  200  names.  Other  bulletins  to  be  issued.  Published  by  the  Smithsonian 
Institute. 

Geo£raphy ,  Arctic.    See  Arctic  Geography. 

Geological  Survey,  the  U.  S.  A  paper  giving  a  fuU  account  of  its  various  objects, 
departments,  work  and  publications,  with  map  of  U.  S.,  by  J.  W.  Powell,  the 
Director.  Read  before  the  National  Academy  of  Sciences,  Oct.,  1884.  Pub- 
lished in  Am,  your,  of  Set „  Feb.,  1^85. 

Geology. 

By  Archibald  Geikie.  A  series  of  articles  giving  a  full  treatment  of  the  subject  of 
rock  formation.    Sci.  Am.  Sup.^  Aug.  11  et  seg.^  1888. 

Of  North  Carolina.  By  Ebenezer  Emmons.  Description  of  the  geological  for- 
mations used  and  of  the  mineral  resources.  Pp.  351.  Illustrated  by  maps  and 
sections.    Issued  by  the  State  In  1856.    (Out  of  print). 

Of  North  Carolina.  By  Prof.  W.  C.  Kerr.  Pp.  32S.  Appendices  issued  in 
1875. 

Of  the  Ptttsburg-h  Coal  Region.  By  J.  P.  Leslie,  State  Geologist,  before  the  Am. 
Soc.  Mm.  Engrs.,  at  the  Pittsburg  meeting.  Feb.  1886.  Discusses  the  coal,  oil. 
and  gas  products. 

Report  of  the  American  Committee  on  the  work  of  the  InterncUional  Congress  of 
Geologists.  Gives  the  reports  of  the  Committee  on  the  Uniformity  of  the  No- 
menclature, and  of  others,  with  a  chart  of  the  scale  of  colors  adopted.  Dr. 
Persifor  Frazer,  Sec,  Philadelphia,  Pa.,  p.  io9. 

Girders. 

And  Beams.  By  A.  B.  W.  Kennedy.  Second  lecture  at  Carpenters'  Hail,  Lon- 
don Wall.  A  scientific  and  practical  view  of  the  subject.  Sci.  Am  Sup.,  Apr. 
3o,  1887. 

And  Roojs.  Weight  of  Framed,  By  J.  H.  W.  Buck.  Discusses  the  various 
formulae  for  obtaining  the  weight  of  structures.  Van  Nos.  Eng.  Mag.^  Vol. 
XXVII.,  p.  5ii. 

Plate  and  Box  Girders.  By.  Louis  D.  Berg.  This  paper  is  Ch.  X  of  Safe  Build- 
ing. Three  original  tables  and  diagrams  showing  the  strength  of  webs,  ani^e 
bars  and  flanges  witii  spans  from  20  ft.  to  80  ft.  Am.  Arch  ,  Aug  9,  i889,  No. 
763  (cont.  from  No.  753),  pp.  82-5. 

Plate-,  Calculation  of.  By  A.  Munster.  Gives  results  of  investigations  as  to  the 
reliability  of  formulas  in  use  for  calculating  the  flange  stresses  in  plate  girders. 
Presents  three  new  formulas.  Gives  table  showing  the  moments  of  resistance 
as  compared  by  different  formulas.  Jour,  Assn,  Eng.  Soc,  February,  1S88, 
pp.  5^-58. 

Plate,  Depth  of.  By  W.  R.  Brown.  A  description  of  the  limiting  value  for  the 
depth  of  plate  girders.     Van  Nos.  Eng.  Mag.,  Vol.  VIII.,  p.  316. 

Plate.  Long  Plate  Girders  and  Their  Economy.  An  illustrated  article  by  G.  H. 
Thomson,  Bridge  Engineer  New  York  Cen,  &  H.R.R.R.  R.  R.  Gas.,  May  23, 
i89o.  p.  352. 

Plate-Web.  A  paper  before  the  Liverpool  Engineers'  Society,  treating  of 
the  weight  and  strains  in  plate-web  giidera.  Van  Nos.  Eng.  Mag,.  Vol. 
XXVII.,  p.  49. 
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Girders,  continued. 

Ste^l  Girders,  Stren£rth  of.  Abstract  of  a  report  on  some  tests  of  plate  girders  of 
steel  of  large  dimensions,  made  by  the  Dutch  m  1877.  Found  to  be  weaker  and 
more  unreliable  than  wrought  iron.  Abstract  covers  12  pp.  in  Proc,  Inst.  C. 
E.,  Vol.  LXXXIV.,  p.  41a:  also  Van  Nos,  En^.  Moj^.,  Oct.,  1886. 
With  Solid  Buckle  Plate  FUxtr,  Illustrated  description  of  method  of  carrying 
ballast  over  a  plate  girder  bridge  with  solid  floor,  as  constructed  by  New  York 
Central  &  Hudson  River  Railroad.  W,  Katte,  chief  engineer;  George  H. 
Thomson,  bridsfe  engineer.    Ensr.  News^  Nov.  23,  i889,  Vol.  XXII..  p.  488. 

Glacier  The  Muir  Glacier  in  Alaska.  Abstract  oi  some  remarks  by  Prof.  H.  F. 
Reid  before  the  C.  E.  Club  of  Cleveland,  concerning  the  motion  and  pecul- 
iarities of  this  glacier,    your.  Assn-  En£»  Soc,,  Dec,  i89o,  pp.  582-4. 

Glass. 

Some  Experiments  on  the  Transverse  Breaking'  Strain  of  Plate  Glass.  Paper  by 
G.  W.  Plympton,  giving  the  results  of  ten  experiments.  Gives  deflections  and 
loads.  TraHs.  A,  S.  C  E.,  Vol.  XXV.,  Aug.,  i89i,  pp,  a»3^.  Reprint, 
Ey.  Rev.,  Nov.  7,  1891,  p.  722. 

Mechanical  Production  0/  Glass  Bottles*  History,  description  of  various  mouldsV 
and  of  the  application  of  rotary  motion  to  glass  manufacture.  By  C.  Chasse- 
tant.    Le  Genie  Civil,  Vol.  XVIII,  i89i,  pp.  357-61. 

Moulding  and  Manufacture  0/  Supply  Pipes.  By  L.  Appert.  Various  applica- 
tions of  glass  described,  also  Apperts  process  of  moulding  large  sizes.  Illus. 
Socieied*  Encouragement  Bulletin,  i89z,  pp.  114-21. 

Tempering.  By  Fredk.  Siemens,  a  glass  manufacturer.  Read  before  the  Soc. 
of  Arts  of  London.  Discusses  principles  and  methods  of  a  new  mode  of  mak- 
ing toughened  or  hardened  glass.    Van  Nos.  Eng.  Mag,,  August.  1885. 

Glass  Beams.    See  Beams. 

O0I4  Mining.    See  Mining  Gold, 

Gold  and  Silver. 

The  Parting  Process  used  at  the  V>  S.  Mint  at  Philadelphia.  ByT.  Egleston- 
A  thirty-page  article,  describing  the  processes  in  great  detail*  Sch.  Mines 
Quar.,  April,  1886. 

Parting  of,  by  Means  of  Iron,  at  Lautenthal.  By  Thos.  Egleston.  A  minute  de- 
scription of  the  parting  works  and  processes  in  the  Hartz  Mountains.  Sch. 
Mines  Quart.,  March,  188$. 

Goniograph,  Double  Reflecting.  A  kind  of  double  sextant  whereby  two  angles  may 
be  simultaneously  measured,  the  images  of  two  objects  being  made  to  coincide 
with  a  third  object  viewed  directly.  Designed  expressly  to  solve  the  Three 
Point  Problem  in  Surveying  and  observations  at  sea.  Illustrated.  Lon.  Eng- 
ineer, Feb.  12,  1886. 

Government  Buildings,  The  Erection  of,  A  review  of  a  pamphlet  entitled  "History, 
Organization,  and  Functions  of  the  Office  of  Supervising  Architect  of  the 
Treasury  Department."    Scut,  Eng,,  April  22, 1886. 

Oovernment  Engineering.  A  Rational  Policy  of  Public  Works.  By  L.  E.  Cooley. 
A  thirteen-page  article  by  the  President  of  the  Civil  Engineers'  Committee  on 
National  Public  Works.  The  growth  of  the  present  system,  its  deficiencies, 
the  necessity  for  reorganization,  with  suggestions  as  to  what  should  be  done  by 
Congressional  legislation,  and  the  duties  of  engineers  in  the  premises,  all  given 
with  great  clearness  and  force.  Jour.  Assn.  Eng,  Soc»,  V0I.V.,  p.  69:  also  issued 
as  a  separate  pamplet  by  Ex.  Brd.  on  Pub.  Works.  Wm.  T.  Blunt,  Secretary* 
Cleveland. 
See  Public  Works. 

Government  Scientific  'Work.  Report  on  the  co-ordination  and  systematizing  ot 
the  various  kinds  of  scientific  and  engineering  work  carried  on  by  the  general 
Government.  By  J.  W.  Powell,  Director  of  the  U.  S.  Geol.  Survey.  This  re- 
port embodies  a  large  part  of  the  testimony  taken  before  the  Joint  Commission 
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Government  Scientific  'Work,  continued. 

of  the  Senate  and  House  during  the  last  session  of  Congress.  Also,  about  7o 
pp.  of  descnptions  of  the  geographical,  topographical  and  geological  surveys 
of  other  countries.  Apply  to  Maj.  Powell,  Washington.  On  the  same  subject 
See  an  8-page  synoi>sis  in  Science^  April  17. 1885;  also  review  above  report.  Sci" 
ence,  April  24,  z885. 

Government  Work.    See  Public  Works, 

Governors.    See  Engines y  Steam^  Governors   KinenuUr, 

Grade  Crossings  in  Germany.    See  Railroad  Grade  Crossinjrs. 

Grades  in  Cities.    See  Municipal  Engineering, 

Gradient,  Ruling.    See  Railroads.    Construction.    Railroad  Grades. 

Gramaphone. 

Etching  the  Human  Voice.  A  paper  read  before  the  Franklin  Institute,  May  z6, 
x888,  by  Emile  Berliner.  Sketches  the  history  and  present  status  of  the  inven- 
tion,   your.  Frank.  Inst.,  June,  1888. 

An  apparatus  for  making  permanent  records  of  sounds  of  any  kind  and  repro- 
ducing same  as  often  as  desired.  Sounds  reproduced  with  fidelity  and  so 
loudly  that  several  hundred  persons  can  hear  them  at  the  same  time.  Descrip- 
tion.   Elec.  Rev.,  Dec.  7. 1888. 

Granite.    See  Stone,  Granite. 

Graphic  Representation  0/  Strains  on  an  Engine  Shaft.    See  Engine,  Steam,  Shaft. 

Graphical  Statics. 

And  its  Application  to  Construction,  By  M.  Maurice  Levy.  The  translations  of 
this  valuable  work  is  begun  in  Mechanics,  January,  i89i,  pp.  12-iy. 

Applied  to  Retaining  Walls.    See  Retaining  Walls. 

The  graphical  method  is  illustrated  by  a  number  of  force  plans,  for  roof  trusses 
and  framed  beams.  An  excellent  paper  for  students.  Mechanics,  July.  i89o, 
pp.  161-4. 

Graphics.  By  Wm.  Bell.  Contains  the  application  of  a  new  method  of  investigation 
to  the  stresses  in  bridges,  arches,  continuous  beams  and  curved  structures.  Van 
Nos.  Eng.  Mag.,  Vol.  VIII.,  p.  193. 

See  Strain  Diagrams.    Strains. 

Graphophone,  The.  A  paper  read  befoie  the  Society  of  Arts  by  Henry  Eklmunds. 
Very  interesting  illustrated  description  of  the  Graphophone.  your.  Soc.  Arts, 
Dec.  7,  1888. 

Gravity.  Determinations  of  gravity  at  several  stations  in  Pennsylvania.  Appendix 
19.     Coast  Survey  Report  for  1883. 

See  Forces, 

Greene,  Benjamin  H.  In  Memoriam.  Interesting  account  of  the  life  and  works  of 
this  engineer,    your.  Assn,  Erig.  Soc,  March  1881,  pp.  io5-i3. 

Green-Houses.  Construction  of,  in  England,  Belgium  and  Holland.  Fully  illustrated. 
Zeitsckri/t  fur  Bauwesen,  1887,  Pts.  I.  and  II. 

Grinding.    See  Abrasive  Processes. 

Grouting.    See  Aqueduct,  New  Croton, 

Guard  Rails.    See  Bridge  Guards,        * 

Gun  Cotton.    Its  History,  Manufacture  and  Use.    See  Explosives,  Gun  Cotton. 

Gun  Factories, 

In  France.  An  Abstract  of  Lt.  Jacques'  paper  in  Vol.  X.  oiProc.  of  U,  S.  Naval 
Inst,,  illustrated.    Lon.  Eng.,  Nov.  21,  i884. 

Steel  Gun  Factories  in  the  U.  S.*  being  the  report  of  the  Board  appointed  to  visit 
the  factories  of  Europe  and  report  on  the  feastibility  of  the  establishing  of  such 
factories  in  this  country.  Report  makes  Vol.  X.,  of  the  U.  S.  Naval  Inst.  Writ- 
ten by  Lieut.  W.  H.  Jaques.    Valuable. 


GUN  FOUNDRY  BOARD-GUNS.  201 

Oun  Foundry  Board,  Report  of  1884;  embodying'the  results  of  observations  in  Eng- 
land, France  and  Russia,  with  recommendations  to  Congress  for  American 
manufacture.    Issued  as  House  Ex.  Doc.  No.  97t  48th  Congress,  zst  Session. 

Guns. 

Aluminum  in*    See  Aluminum  Bronze, 

Considered (u  Thermo-Dynamic  Machines,  By  Jas.  A.  Longridge.  A  highly  math- 
ematical investigation  of  the  reactions  in  a  gun  when  fired.     Proc,  Inst,  C  £., 
Vol.  LXXX.,  p.  a36. 

Development  o/lAe  Dynamite  Gun,  Article  by  B.  C.  Batcheller.  Illus.  £n£: 
Mag-.,  Sept.,  i89x,  pp.  758-7i. 

Machine  Guns.  A  comparison  of  the  Hotchkiss  and  Nordenfelt  systems  for  use 
in  repelling  a  tori)ed9  attack.    Lon.  Eng„  March  20, 1885. 

Magazine  Guns,  Development  of^  for  Army  Use,  Paper  by  Captain  A.  H.  Rus- 
sell, U.  S.  A.    Fully  illus.    Proc,  Soc.  Arts,  Boston,  1890. 

The  Making  0/  Big.  Popular  illustrated  paper  by  Henry  L.  Nelson,  Sup.  to 
Harper's  Weekly,  Aug.  23,  i89o.  No.  i,757,  pp.  665-8. 

Manufacture  of  Heavy ,  /or  the  U-  S.  Navy.  Illustrated  description  of  works  and 
manner  of  forging  guns,  at  Bethlehem.    Sci,  Am.,  Feb.  28,  i89i,  pp.  127-33. 

Navy  Six^ch  Breech' Loading  Ri/led.  A  detailed  description  of  the  method  of 
manufacture.  By  Ensign  T.  S.  Rogers,  U.  S.  N.  This  account  is  interesting, 
as  it  is  doubtless  the  beginning  of  extensive  works  of  this  character  in  America. 
The  castings  and  forgings  made  at  the  Midvale  Steel  Works  at  Nicetown,  Pa. 
Illustrated.  V/-*?^.  U,  S.  Naval  Inst.,  Vol.  XII.,  p.  77.  .S"^^  also  a  letter  by  Wm. 
Metcalf  on  Cast  Steel  Guns,  in  E,  6*  M.  Jour.,  May  8,  1886. 

Pneumatic  Dynamite  Gun,  An  exhaustive  account  of  the  new  pneumatic  dyna- 
mite gun,  the  difterent  guns  described  and  illustrated,  etc.  l.K}n.  Eng.,  April 
15:  Sci.  Am.  Sup,,  May  x4,  1887. 

Pneumatic  Dynamite  Gun.  An  account  of  a  few  that  have  been  built,  and  of  ex- 
periments with  them.  The  projectile  is  a  dynamite  cartridge.  (Illustrated.) 
Am.  Eng.,  April  i3, 1887. 

Steel  Castings /or  the  Manufacture  of    See  Steel  Castings'* 

Steel  for  Guns.  Abstract  of  a  paper  by  Col.  Eardley  Maitland  before  the  Insti- 
tution of  Civil  Engineers.    Eng.  News,  April  16, 18%. 

Steel  Gun  Metal,  Etc.  By  G.  W.  Sumner.  An  interesting  review  of  the  relative 
m<'rits  of  different  materials  for  gun  making;  the  Whitworth  system;  the  advisa- 
bility of  adhenng  to  the  use  of  slow  burning  powder  discussed.  Sci,  Am.  Sup., 
April  16, 1887. 

Steel  for  Heavy  Guns,  Proceedings  0/  the  United  States  Naval  Institute,  Vol . 
Xlll.f  No.  I.  A  paper  by  Edward  Bates  Dorsey,  C.  E.,  and  a  discussion  by  33 
prominent  steel  makers  and  exi}erts.  The  discusson  contains  much  valuable 
information  concerning  the  relative  values  of  mild  steel  and  hard  steel  for  ord- 
nance, etc. 

Report  upon  the  Practice  in  Europe  with  the  heavy  Armstrong,  Woolwich  and 
Krupp  Rifled  Guns,  by  the  Board  of  U.  S.  A.  Engineers  for  Fortifications.  1883. 
A  quarto  of  50  pp.  and  6  plates.  Prof,  Papers  Corps  of  Engrs,,  U.  S*  A.,  No.  25. 

Wire  Guns,  On  the  tension  of  winding  wire  guns.  By  P.  R.  Alger,  U.  S.  N. 
Proc.  U,  S.  Naval  Inst.,  No.  32. 

The  Zalinski  Pneumatic  Torpedo  Gun,  Extracts  from  a  paper  by  Capt.  E.  L. 
Zalinski.  U.  S.  A.,  read  before  the  U.  S.  Naval  Institute,  December,  i887.  on 
the  Naval  Uses  of  the  Pneumatic  Torpedo  Gun.  P,  P.&»  Eng.  your..  May, 
x888. 

See  Artillery  Experiments. 

Gunpowder.    See  Explosives. 
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Gyroscope.  j4 naJy sis  of  J^oiary  Motion  AsapviUed  to  the  Gyroscope.  ByMaj.J, 
G.Barnard.  Probably  the  most  rational  and  satis£Actory  demonstration  of 
this  problem  given  in  the  English  language.  The  descent  of  the  rotating  body 
allowed  for.  its  axis  moving  in  cycloidal  curves.  Illustrated.  Van  Nos.  En^, 
Mas-,  Dec.  1886. 

Hammers. 

Gas.  A  practical,  economical,  and  conrenient  forging  hammer,  operated  by 
hand,  the  motive  power  bemg  gas  explosions.  One  cubic  foot  of  gas  gives  joo- 
blows  of  3i3  foot-pounds  each.  Fully  Illustrated.  From  Lon.  i&r^«»err,  in> 
Sci.  Am,  Sup.,  Nov.  6.  I886. 

Steam.  ByC.  Chomienne,  Engineer.  Translated  from  the  French.  The  author 
has  had  many  years  experience  in  the  management  of  extensive  iron  works. 
R.  R.  6*  Eng-.  Jour.,  June  etseg.,  18S8. 

Harbor  Improvement. 

Algoa  Bay.  By  Wm.  Shields.  Gives  details  of  the  scheme  of  improvement  and 
its  successful  completion.  Proc.  Imst.  C,  E.,  Vol.  LXXXVIII.,  p.  359;  also> 
Lon.  Engineer,  April  29. 1887. 

AfUwerp.  By  M.  Stnikel.  Description,  with  illustrations,  Zeitschr.  d.  Oester, 
Ing-.  u.  Arch.  V.,  1886,  pp.  i5i-i6i. 

Antwerp.  Fully  illustrated  description  of  these  important  works.  The  use  of  a 
movable  cofier-dam  m  constructing  the  quay  wall  is  described.  Eng^,  News, 
Sept.  22,  i883.  pp.  445~8. 

Bayonne.  Civil  Engineering  at  the  Paris  Exhibition.  Illustrated  article.  Lon. 
Eng.,  Dec.  6,  i889,  Vol.  XLVIII.,  p.  646. 

Breakwaters,  Concrete.  Abstract  from  an  exhaustive  report  by  L.  Y.  Schermer- 
mom,  Asst.  Engr.  U.  S.  A.,  describing  all  the  principal  breakwaters  consisting 
of  a  concrete  superstructure  on  a  random  stone  sub-structure.  The  composi- 
tion of  the  concrete  is  given,  also  cost.    Eng.  News,  Jan.  31,  1891,  pp.  ioz-3. 

Breakwater  at  New  Haven,  En£,  An  account  of  this  structure,  now  building. 
Foundations  composed  of  concrete,  laid  in  sacks  of  zoo  tons  each.  Concrete 
mixer  shown.    Lon.  En£^.,  July  3,  1885. 

Breakwater  and  Quay  Wall.  West  of  India  Portuguese  Railway  and  Harbor 
Works.  Illustrated  description  of  method  of  constructing  breakwater  and 
quay  wall  and  facing  same  with  concrete  blocks  of  large  size.  Ind*  Eng.,  Dec* 
7. 1889,  p.  4^2. 

Bordeaux.  Illustrated  article,  one  of  a  series  on  Civil  Engineering  at  Paris  Exhib* 

ition.    Lon.  Eng-,  Dec,  i3,  i889.  Vol.  XLVIII.,  p.  681. 
Bulkhead  Wall,  New  York  City.    Founded  on  piles.     Illustrated  description  by 

C.  W.  Raymond.     En£.  News,  June  12,  26, 1880.  pp.  202-5. 

Calais.  Description  oi  recent  improvements,  including  the  quay  waUs  and  the 
methods  used  in  obtaining  foundations.  Details  of  the  floating  basin  and  lock 
entrances.    Illustrated.    Lon.  jS>^.,  May  x7, 1889.     Vol,  XLVIL,  p.  $49,  r/ j^7. 

Charleston,  S.  C,  By  Gen.  Gillmore.  Gives  project  for  the  i>ermanent  improve- 
ment of  the  entrance  to  the  harbor  by  means  of  low  jetties.  Fiwr.  Nos.  Eng. 
Mag.,  Vol.  XIX.,  p.  i93. 

And  Coast  Works.  A  lecture  before  the  Inst.  Civ.  Engrs.,  London,  by  Thos. 
Stevenson.  Discusses  the  heights  of  waves  on  coasts  and  in  harbors,  and  some 
typical  forms  of  breakwaters  and  coast  protection  works.  Van  Nos.  Eng.  Mag., 
Feb.,  1885. 

Colombo,  Ceylon.     Inst.  C.  E.,  Vol.  LX XXVII..  p.  76. 

Colombo,  Ceylon.  By  John  Kyle.  A  full  description  of  the  work,  including  pre- 
liminary work,  rock  work,  break-water,  etc.,  with  plates.  Ind.  Eng.,  March  xq, 
and  26,  i887. 

Concrete  in.  A  review  of  a  number  of  papers  before  the  British  Inst,  of  C.  E.,  on 
the  use  of  concrete  in  harbor  work.  Interesting  details  as  to  cost  and  methods 
of  construction.    Sci.  Am.  Sup.,  Jan.  1,1887. 
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Harbor  Improvement,  continued- 

Copenhagen,  Described  by  H.  C.  V.  Moller,  in  Trans.  A,  S.  C-  E.,  Vol.  XIV.,  p. 

212.  » 

Floating  Dejlector 5.  Equilibrium  aud  stability  of  the  floating  current  deflectors 
designed  for  harbor  and  river  improvements,  by  Prof.  L.  M.  Haupt.  Proc. 
Eng.  Club,  Phila.,  Dec,  i886,  Vol.  VI.,  pp.  69-7$. 

Galveston,  Texas,  Entrance  to.     A  description  of  the  works  in  their  early  stages 
by  Chas.  W.  Howell.    Illustrated.     Trans.  A,  S,   C,  £„  Vol.  VI.,  (1877),  P. 
2a3-23o 

Havre.    By  M.  de  Coene.    Discusses  the  region  ot  the  estuary,  and  the  projects 
for  the  improvement  of  the  port.     Mem*  de  la  Soc.  des  In^.  Civils,  April,  1886^ 
PP*  343-408.     Discussion  in  the  May  number,  pp.  4(93-5^*,  a-n^l  in  the  June  num- 
ber, pp.  592-604.     A  further  article  by  M.  Le  Brun,  pp.  618-658.     These  articles 
form  a  very  interesting  discussion  of  the  subject. 

Haupt.  L.  M.,  r:.  E.    7our.  Frank.  Inst.,  July,  i889.  Vol.  CXXVIII.,  p,  23. 

Hell  Gate. 
An  account  of  the  Government  work  done  and  doing  there,  with  diagrams. 
En^".  News,  Sept.  12.  1885.    See  i\so  Flood  Rock. 

Improvement  of.  An  historical  and  technical  account  of  the  improvements,  in- 
cluding Flood  Rock,  by  Gen.  John  Newton,  Chief  Engineer  of  the  work. 
lUus.    Pop.  Set.  Monthly,  Feb.,  1886. 

Karachi,  India.  Gives  memorandum  of  works  in  progress  as  proposed  at  an 
early  date  for  the  improvement  of  the  harbor  of  Karachi,  India,  with  map. 
Ind.  En£.,  Feb.  4  et  seq.,  1888. 

Lisbon,  Projected.  Description  of  the  proposed  improvement  of  Lisbon  harbor 
adopted  by  the  Portuguese  government,  involving  the  construction  of  37,016  ft 
of  quay  and  basins  of  lao  acres  in  area.  Estimated  cost,  $z2,cx>o,oo^.  Lon.  Eng"., 
March  4, 1887. 

Lowesto/t,  By  A.  A.  Langley.  Gives  details  of  the  work  undertaken  by  the 
Great  Eastern  Railway  Company  for  extending  their  harbor  at  Lowestoft. 
Proc.  Inst.  C.  E.,  Vol.  LXXVII..  p.  i34. 

Madras.  Historical  sketch  of  its  construction,  destruction  and  reconstruction. 
Ind.  Eng^.,  March  7>  12,  etc..  i887. 

Montreal.  Brief  description  with  map  oi  proposed  improvements.  These  will 
include  a  guard  pier  7,000  fl.  long  for  protecting  the  harbor  from  ice,  several 
freight  piers,  and  a  masonry  wall  one  mile  long  to  prevent  inundation.  Eng, 
News,  May  2,  i89i,  p.  414. 

Montreal,  Canada,  and  Traffic  of.  Report  of  the  Harbor  Commissioners  con- 
tains data  as  to  cost  of  dredging,  various  material,  amount  of  traffic,  etc  Ab- 
stract, Eng.  A'wj,  April  25,  1891,  pp.  377-8- 

Nantucket.  A  discussion  of  the  work  by  Prof.  L.  M .  Haupt.  Eng.  News, 
April  16, 1887. 

Newhaven,  Sussex.  By  A.  E.  Carey.  Gives  history  of  the  early  work  at  the 
haibor,  and  then  gives  details  of  the  recent  completed  project.  Proc.  Inst.  C. 
^..Vol.  LXXXVII..P.92. 

New  York.  Gives  a  brief  description  of  the  centrifugal  pumps  in  use  on  the  ex- 
cavator m  New  York  harbor.     Sci»  Am.' Sup.,  Aug.  25, 1888. 

New  York,  Water  Front.  By  J.  D.  Van  Buren.  Jr.  Gives  characteristics  of  the 
harbor,  physical  features  of  the  island,  and  the  systems  adopted  lor  improving 
the  waterfront,  etc.     Trans,  A.  S.  C.  E.,  Vol.  III.,  pp.  172-189. 

Principles  of,  as  applied  at  Wihnington,  Cal.  By  Clinton  B.  Sears.  Illustrated. 
Trans.  A.  S.  C.  E„  Vol.  V.  (1876),  p.  388-426. 

Quebec.  By  J.  Vincent  Browne.  Includes  outer  tidal  harbor,  nearly  inclosed  and 
inclosed  inner  "web  dock."  Fully  illustrated  by  many  plates.  Trans.  A.  S, 
C.  E.,  Vol.  IX.  (i88o),  p.  455-462. 
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Harbor  Improvement,  continued. 

Quebec.  Valuable  paper  by  St.  George  Boswell,  M.  Can.  Soc.  C.  E.  The  im- 
provements consist  of  a  wet  dock  and  tidal  harbor  at  the  mouth  of  River  St. 
George,  and  a  graving  dock  at  St.  Joseph  on  the  Levis  side  of  River  St.  Law- 
rence.    Trans.  Can.  S.  C.  5.,  Vol,  I.,  p.  77,  1877. 

Restarinsr  the  Greytown  Harbor ,  A  brief  description  of  this  work  now  being 
done.    Eng.  Record,  Jan.  17,  i89j,  p.  107. 

Rock  Removal  at  the  Entrance  of  Eag-le  Harbor  t  Lake  Superior  *  Dynamite  was 
used,  holes  being  drilled  from  the  surface  of  the  water.  Cost  given.  By  L.  W. 
Schermerhorn.    En£,  News,  March  10,  1877. 

Saltbum,  By-ihc'Sea.  This  article,  besides  describing  general  character  of  the 
works,  gives  considerable  valuable  data  concerning  the  slag  cement  used. 
Chemical  and  physical  properties  are  given.  Lon.  En^.^  March  14,  i89o.  p.  317. 

South  Boston  Flats.  By  Ed.  S-  Philbrick.  A  very  good  description  of  dock  wall 
construction  and  the  raising  of  flats  subject  to  flooding  at  high  water.  Illus- 
trated by  six  large  plates.     Trans.  A.  S.  C  E.,  Vol.  VIL,  187S,  p.  17- 52. 

Studies,  Paper  of  some  value  hy  Prof.  L.  M.  Haupt,  discussing  various  prob- 
lems relating  to  harbor  improvements,  with  especial  reference  to  the  physical 
phenomena  attending  the  formation  of  bars  at  the  entiance  to  harbors  in  allu- 
vial formations.    Proc.  En£r.  Club^  Phila..  April,  1886,  Vol.  V.,  pp.  285-327. 

Wicklow.  By  G.  W.  Strype.  Gives  an  account  of  the  improvement  of  the  har- 
bor by  the  construction  of  asea-wall  of  concrete  m  an  exposed  position.  Proc. 
Inst.,  C.E.,  Vol.  LX. 

See  Concrete  in.     Docks. 

Harbors. 

Anvers.    By  M.  Maurice  Widmer.    Description  of  harbor,  docks  and  cranes, 
with  a  few  commercial  statistics.    Annales  des  /*.  6-  C,  18S5,  pp.  ii79-i2oo. 

Artijicial.  By  MM.  Joubert  and  Fleury.  An  account  of  the  making  of  a  harbor 
in  the  Island  of  Reimion.  An  entirely  artificial  harbor  on  a  stormy  coast.  Ba- 
sins and  channel  excavated  and  channel  entrance  protected  by  two  jetties  of 
concrete.  Length  of  each  jetty,  18S  metres.  Concrete  blocks'used  weighed 
from  40  to  127  tons.  The  writers  give  many  details  as  to  composition  of  the 
blocks  and  machinery  for  handling  them.  Twenty-three  pp.  and  3  plates. 
Memoiresde  la  Soc.  des  Ing:  Civ.  Paris,  Nov.,  1884. 

Capacity  of.  Rules  for  determining,  by  Maj.  C.  W,  Raymond.  Rep.  Chf. 
En£rs.  U.  S-  A.,  i884,  p.  579. 

Cleveland.  Facilities  for  Handling  Coal  and  Ore*  Paper  by  Augustus  Morde- 
cai,  read  before  the  Civil  Engineers'  Club  of  Cleveland.  Jour.  Assn.  Eng. 
Soc,  Feb.,  1890,  Vol.  IX.,  pp.  50-58. 

Cleveland^  Ohio,  Outside  Harbor.    See  Railroads,  Cleveland  Loop  Ltne. 

Construction,  adapted  to  such  harbors  as  are  found  on  our  northern  lakes.  A 
series  of  illustrated  articles  in  the  Engineering  Era  (Cleveland,  0.)i  Oct.  22, 
1885,  et  seq. 

The  Fishing  Boatf  of  Frazerburfh,  Sandhaven  and  Ports  ay,  on  the  Northeast 
Coctst  0/  Scotland.  By  John  Willet.  Gives  details  of  the  construction  of  the 
above  harbors  for  the  herring  Ashing  fleets  during  the  past  few  years.  Proc. 
Inst.  C.  E.,  Vol.  LXXXVII.,  p.  123. 

London.  Description,  with  illustrations.  Deutsche  Bauzeitung,  1885,  pp.  569-574 
and  593-594. 

Natural  and  Artificial.  A  paper  by  F.  H.  Cheesewright,  describing  many  natu- 
ral and  artificial  harbors,  with  the  accompanying  engineering  works  of  the 
latter.    Illustrated.    7our.  Soc,  Arts,  March  20,  iSgz,  pp.  345.60. 

Physical  Phenomena  of  Entrances  to.  An  abstract  from  a  lecture  by  Prof.  L.  M. 
Haupt  before  the  American  Philosophical  Society.    Eng,  News,  Feb.  25,  1SS8. 
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Harbors,  continued. 

Of  Refvfe.at Nantucket,  Mass,  Abstracted  from  report  of  Lt  Col.  G.  H.  Elliot, 
U.  S.  Engrs.    EnST'  News,  Jan.  8, 1887. 

0/  St.  Petersburg  and  the  new  maritime  canal.  By  M.  Petsclie.  Atmales  dts  P. 
6*^,001.,  1885,  pp.  684-693. 

Harbors  and  Docks. 

Abstract  of  valuable  papers  describing  these  works  at  Antwerp,  Calais,  Havre 
and  other  ports,  are  published  in   Proc.  Inst,  C  £.,  Vol.  CI.,  1890,  pp.  33>4i. 

TAe  German  Ports  of  the  Baltic,  By  Baron  Suinette  de  Rochemont.  A  description 
of  the  ports  and  of  the  rivers  upon  which  many  of  them  are  situated,  it  plates 
Annates  dcs  P,  &*  C,  Apr.,  i89i,  pp.  6i7-724.  Also  by  the  same,  The  German 
Ports  of  the  North  Sea,  ibid..  May,  i89i,  pp.  725-863.    12  plates- 

Harbors  and  'Waterways,  National  Bureau  of.  Gives  text  of  bill  recently  intro- 
duced into  the  Senate  by  Senator  CuUom,  111.,  to  establish  a  National  Bureau  of 
Harbor  and  Waterways.    En£r.  6*  Build.  Pec,  Jan.  28,  1888. 

Headlights .    See  Locomotives,  Headlights, 

Health. 

In  Cities,  Condition  of.  A  contribution  to  the  Report  of  the  State  Board  of 
Health  of  Wisconsin  for  1886.    Reprinted  in  Building^^  July  23  and  30,  i887. 

Climate  in  Relation  to.    By  G.  V.  Poore.    Three  lectures  before  the  Society  of 
Arts,  London.    Treats  of  the  composition  of  the  air,  its  moisture  and  the  effect 
on  the  health:  floating  matter  in  the  air,  and  the  diseases  caused  thereby. 
Sci.  Am,  Sup.,  May  7,  I4,  22,  a8,  1887. 
Heat. 

Conversion  into  Useful  Work.  A  series  of  lectures  before  the  Soc.  of  Arts,  Lon- 
don, by  Wm.  Anderson,  M.  I.  C.  E.  Theoretical  and  practical  applications 
made  to  furnaces  and  boilers.    Sci.  Am.  Sup.,  July  18,  25,  Aug.  i,  8,  1885. 

Fourier's  I.aw  of  Diffusion.  By  Sir  Wm.  Thomson  before  the  Bath  meeting  of 
the  British  Association.  Gives  five  applications  of  Fourier's  law  of  diffusion, 
illustrated  by  a  diagram  of  curves  with  absolute  numerical  valves.  2".  7.  6* 
Elec.  Rev,,  Sept.  28, 1888. 

Instruments  for  Measuring  Radiant  Heat.  A  course  of  Cantor  lectures  before 
the  Society  of  Arts  in  x889,  by  C,  V.  Boys.  Jour.  Soc,  Arts,  Sept.  20,  i889,  Vol. 
XXXVIL.p.  81;,^/ j^^. 

Mechanical  Applications  oj.  Six  Lectures  on  the.  Before  the  Inst.  Civ.  Engrs.. 
London.  The  titles  are:  The  General  Theory  of  Thermo-dynamics,  by  Prof. 
Osborne  Reynolds;  on  the  Generation  of  Steam  and  the  Thermodynamic 
Problems  involved,  by  Wm.  Anderson:  The  Steam  Engine,  by  E.  A.  Cowper; 
Gas  and  Caloric  Engines,  by  Prof.  Fleeming  Jenkins;  Compressed  Air  and 
other  Refrigerating  Machinery,  by  Alex.  Carnegie  Kirk;  Heat- Action  of  Ex- 
plosives, by  Capt.  Andrew  Noble.  These  lectures  reprinted  in  one  vol.  of  236 
pp.,  44  cuts,  and  4  plates.  A  most  valuable  treatise  for  engineers.  Published 
by  the  Inst,  C.  E, 

Mechanical  Equivalent  of. 

By  E.  A.  Cowper  and  W.  Anderson,  before  the  Manchester  Meeting  of  the 
Association  for  the  Advancement  of  Science.  Gives  details  and  results  of 
experiments  made  on  a  large  scale.  The  results  differ  considerably  from 
those  of  Prof.  Joule.    Am.  En£r„  Oct.  5,  1887. 

By  E.  A.  Cowper  and  W.  Anderson.  A  paper  before  the  British  Association, 
givingaccountsof  experiments  on  a  large  scale,  apparatus  and  results  at- 
tained.   Sci.  Am,  Sup.,  Oct.  i5,  1887. 

Note  by  Prof.  R.  H.  Thurston,  relating  to  Rum  ford's  determination  of  the 
mechanical  equivalent  of  heat.    Wants  more  credit  for  Count  Rumford 
than  is  usually  given  him.     Trans,  A.  S.  C.  E„  Vol.  II.,  p.  289. 
Non-Conductors  of .    A  paper  by  Prof.  J.  M.  Ordway,  describing  the  peculiar 

features  of  non-conducting  materials.    A  table  is  given  showing  the  number  of 
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Heat,  Nofi' Conductors^  continued. 

heat  units  transmitted  per  sq.  foot  per  hour  through  various  substances,  with  a 
thickness  of  i  inch.    Pop.  Set.  Mon.,  March,  i8gi,  pp.  644-50. 

JVon- Conductors  of'    See  Non-Conductors, 

See  Rctdiation. 

Heat  and  Cold,  Effects  of  on  Iron^  Steel  and  Copper,  Experiments  to  determine 
effects  oi  alternate  heat  and  cold  on  these  metals.  Abstracted  in  Proc.  Inst. 
C,  E.%  Vol.  LXXX.,  p.  354.    Iron  A^e,  Sept.  i7, 1885. 

Heat  and  Power,  Prall  System  of  Distribution  of-  By  E.  D.  Meier  before  the 
Engineers'  Club  of  St.  Louis.  Gives  details  of  the  Prall  system  of  distributing 
heat  and  power  from  a  central  station. as  carried  out  in  Boston,  your.  Assn. 
En^.  Soc,  August,  1888,  Vol.  VII.,  pp.  3o5-3i3.    ScL  Am.  Sup.,  Aug.  2^,  1888. 

See  also  //eating'  Plants. 

Heat  and  Steam.  JVotes  on.  By  R.  H.  Buel.  A  series  of  articles  for  practical  men 
giving  a  collection  of  the  most  prominent  data,  with  tables  founded  on  the 
same.    Am.  Enjsr. »  May  2,  et  se^,,  1888. 

Heat  Expenditure  in  Steam  Eng^ines,    See  Steam  En^nes. 

Heating. 

By  Exhaust  Steam,  Article  by  R.  C.  Carpenter,  Lansing.  Mich.,  including  ta- 
bles of  data,  sizes  of  pipes  required,  etc.    Am,  Eng-.,  Jan.  22, 18901  p.  39. 

By  Flame  Contact.  By  Thos .  Fletcher,  before  the  London  Gas  Institute.  De- 
scribes a  new  boiler,  by  means  of  which  flame  contact  can  be  secured,  and 
claims  an  efficiency  about  four  times  that  ordinarily  obtained.  Lon.  Engineer, 
July  2, 1886,  and  ^W.  Am.  Sup.,  July  17, 1886. 

Comparative  Tests  of  a  Hot  Water  and  Steam  Heating  Plant.  Paper  presented 
by  R.  C.  Carpenter,  of  Lansing,  Mich.,  giving  results  of  a  test  made  durjng 
winter  of  i8b'9-9o,  showing  considerable  economy  in  the  hot  water  system  over 
the  steam  system.  Eng,  &■  Build.  Rec,  May  17, 1890,  p.  38o.  Tans,  A.  S.  M. 
E.,  Vol.  XI.,  i89o,  pp.  918-37. 

Hot  Water  Heating  in  the  New  Brooklyn  Polytechnic  Institute,  Brooklyn,  N.  Y. 
Description  of  the  plant,  with  illustrations.  Eng.  Record^  March  21,  i89i.  pp. 
262-3,  etseg. 

Hot  Water  Heating,  and  the  Relation  it  Bears  to  the  Master  Plumbers'  Trade. 
Lecture  deli  vexed  by  W.  W.  Mackay»  M.E.,  Supt.  Hot-Water  Heating  Depait- 
ment  of  Richardson  &  Boynton  Co.,N.Y..  at  an  open  meeting  of  N.Y.Assn.  of 
Master  Plumbers.  The  lecture  contains  many  and  valuable  suggestions  con- 
cerning details  and  general  arrangement  of  hot-water  heating  systems.  Eng. 
&•  Build,  Rec,  Nov.  3o,  1889,  Vol.  XX.,  p.  386,  et  seg. 

Hot  Water.     Town  Heating,    Reprint  of  a  paper  by  Arthur  V.  Abbott,  C.  E., 

read  before  Am.  Inst.  Mining  Engineers.    Lon.  Eng,,  August  30,  1889.    Vol. 

XLVIIL,  p.  259. 
Method  of  Proportioning  Radiating  Surf  aces.    A  discussion  of  the  methods  and 

formulas  employed.     By  R.  C^  Carpenter.     Eng.  <Sr*  Build.  Rec,  Nov.  29. 

i89o,  pp.  4x7,  Dec.  i3,  1890,  pp.  32-4. 

Plant,  Boston.  Illustrated  description  of  the  plant  of  the  Boston  Heating  Com- 
pany.   Eng.  News,  Nov.  12,  1887. 

Plant,  Boston  Heatmg  Co,  By  A.  P.  Abbott,  before  the  Boston  Society  of  Civil 
Engineers.  Gives  full  description  of  the  plant,  the  method  of  construction 
adopted  in  the  streets,  and  details  of  fixtures.  Eng.  &•  Build.  Rec,  Msiy  S, 
et  seg. 

Steam.  A  paper  by  Wm.  E.  Worthen,  givmg  a  brief  history  ot  the  headng  of 
the  cotton  mills  at  Lowell.  Tests  of  plant  given.  Trans.  A.  S.  C.  E„  Vol. 
XXIV.,  March,  xS9i,  pp.  2o:-i6.    Discussion,  pp.  2x6-22. 

By  Chas.  E.  Jones.  Describes  the  plant  in  use  at  Washington  University  and 
shows  the  work  it  is  doing ;   also  gives  experience  with  underground  pipes 
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Heating,  Steam,  etc.,  continued. 

and  smokeless  furnaces.  7our.  Assn,  Etiff.  Soc,  January,  i8^,  pp.  14-22: 
Enr-  6*  Build,  Rec,  Feb.  18, 1888.  Abstract  Proc,  Inst  C.  E„  Vol.  XCII., 
pp.  4S1-2. 

Steam,  tn  Cities,  B7  Chas.  E.  Emery.  Gives  a  (;ood  exposition  of  the  meth- 
ods used  by  the  New  York  Steam  Company,  with  some  valuable  data. 
7wr.  Frank,  Inst.,  March,  1888.    Sci.  Am.  Sup.,  April  7, 1888. 

Surfaces  0/  Radiators.  An  investi£ation  into  comparative  value  of  various  forms 
and  arrangements  of  such  surfaces.  A  preliminary  report  to  Am.  Soc.  Mech. 
Engrs.,  by  Wm.  J.  Baldwin.    San,  Eng-r.,  Nov.  26, 1885. 

Water  by  Flame  Contact,  By  Thomas  Fletcher.  It  is  here  shown  that  it  is  poor 
economy  to  bring  flame  directly  in  contact  with  boilers  or  boiler  flues,  since  the 
temperature  of  these  is  so  low.  Better  to  conduct  the  heat  to  the  water  from 
surfaces  heated  to  mcandescence.  Van  Nos.  En£.  A/o^.,  Aug.,  18S6.  Also 
Am,.  Enji,',  Aug.  4,  1886. 

See  Heating-  and  Ventilation, 

Heating  and  Cooling,  Effects  of,  on  Iron,  Steel  and  Copper.    See  Iron. 

Heating  and  Ventilation. 

Notes  by  S.  H.  Woodbridge,  including— Profit  and  Loss  in  School-house  Ven- 
tilation, Ventilation  of  Machine- Rooms  of  Paper  Mills,  a  Device  for  increasing 
the  efficiency  of  Large  Shafts  Exposed  to  Wind  Action,  and  Hints  on  Inspec- 
tion.    Tech,  Quart,  Vol.   I-,  1888,  No.  4,  pp.  376-92. 

Compiled  from  the  report  of  Albion  C.  Stimers  on  the  ventiladon  of  the  Hall  of 
the  U.  S.  House  of  Representatives.     Van.  Nos,  Eng.  Mag,,  Vol.  I.,  p.  313. 

College  of  Physicians  and  Surgeons,  New  York.  An  article  giving  m  consider- 
able detail  the  methods  employed  in  this  building:  Illustrated.  Eng,  &•  Build, 
Rec,  April  5,  i89o.    Vol.  XXI.,  p.  283,  et  seg. 

J>welling Houses.  By  F.  E.  Kidder.  Discusses  the  heating  and  ventilation  of 
low  and  medium  cost  houses  by  the  different  methods,  and  gives  estimates  of 
cost.     Building,  Feb.  5, 1887. 

Factory  Buildings.  An  article  by  Walter  B.  Snow  describing  methods  of  heat- 
ing and  ventilating  factories.    lUus.    Eng.  Mag,,  July,  1891,  pp.  462-74. 

Homes,  A  popular  article  by  Liecester  Allen,  M.  E,  giving  considerable  prac- 
tical advice.    (N.  Y.)  Eng.,  April  1891,  Vol.  I.,  No.  i,  pp.  57-64. 

Imperial  Houses  (^  Parliament  at  Berlin.  Prize  essay,  describing  a  method  of 
obtaining  the  air,  purifying  it,  tempering  it,  moistening  it,  etc.,  accompanied 
by  a  basement  plan,  ground  plan  and  a  section  ot  the  building.  San.  Eng., 
Dec.  3i,  i88s. 

yohn  Hopkins'  Hospital,  Baltimore,  Md,  Arrangement  of  systems,  their  opera- 
tion and  results,  given.    Eng.  Record,  July  18,  i89i,  pp.  111-12,  et  seg. 

Large  Buildings,  A  paper  read  before  the  Rensselaer  Society  of  Engineers  by 
Richard  Prescott,  M .  E.  Describes  the  method  of  heating  by  warm  air  distri- 
buted by  a  blowing  engine.  Selected  papers  of  the  Rensselaer  Soc,  0/  Eng, 
Troy,  N.  K,  Vol.  I.,  No.  5. 

Lenox  Lyceum,  New  York.     Interesting  illustration  of  the  use  of  blowers  in  regu- 
lating the  heat  and  air  supply  in  Lenox  Lyceum.    lUus.    Eng.  &*  Build,  Rec. 
Feb.  I,  i89o.  Vol.  XXI.,  p.  140. 

Mass.  Institute  of  Technology. 
Gives  the  results  of  four  years  experience  with  the  indirect  method  of  steam 
heating  and  ventilating  at  the  Massachusetts  Institute  of  Technology.    Eng-, 
News,  Feb.  25  etseg.,  1888. 

Some  practical  results  observed  at  the  Mass.  Inst,  of  Tech.,  by  S.  H.  Wood- 
bridge.    A  series  of  article  in  the  San.  Eng.,  beginning  Sept.  i7, 1885. 

A   Critical  Study  of  the  Heating  and  Ventilating  of  the  New  Building  of  the 
Massachusetts  Institute  of  Technology,      Several  special  features  involved. 
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Heating  and  Ventilation,  Mass.  Institute,  continued. 

Descriptions,  bpth  results  attained.    By  S.  H.  Woodbridge,  Tech.  Quart., 
Vol.  II.,  1888.  No.  I.  pp.  76-88. 

New  York  Music  Hail.      Illustrated   description  of  the  system.     En£.  Record, 
July  4,  iS9i,  pp.  74-7. 

Orfkeumin  Vienna.  Description,  with  plans  and  sections.  Wochensckr,  d. 
Oesterr.  Ing-.  u.  Arch.  V.,  1886,  pp.  44-41 

State  War  and  Naval  Department  Building",  Washineton,  D.  C.  An  illustrated 
article  on  the  heating  and  ventilation  of  the,  by  means  of  hot  water.  The 
building  is  500x275  feet.  The  method  is  direct-indirect  radiation  in  the  base- 
ment and  first  floor,  and  indirect  radiation  for  the  remainder  of  the  building- 
San,  £n£',,  Jan.  22, 1887. 

School  Buildinirs.  Paper  "How  shall  We  Warm.  Ventilate  and  Closet  our 
School  Buildings?"  By  N.  B.  Wood.  Civil  Engineers'  Club  of  Cleveland. 
Read  June  II,  1889.  With  discussion.  Pp.  8.  Jour.  Assn,  Ene*  Soc,  Aug.. 
i889,  Vol.  VIII..  p.  427. 

School  Houses.  Very  valuable  article  composed  of  papers  by  Messrs.  Wm.  E. 
McClintock,  Theo.  P.  Perkins  and  Prof.  S.  H.  Woodbridge.  your.  Assn. 
£n£r.  Soc,  April,  i89o,  Vol.  IX.,  pp.  i47-i94. 

School  Rooms,  as  practiced  in  France.  Summary  of  the  practice  adopted  in  ac- 
cordance with  plans  proposed  by  Society  of  Public  Medicine  and  Professional 
Hygiene.    San.  News,  Chicago,  Vol.  IV.,  p.  i32. 

Schools.  Short  account  of  the  experiments  of  Prof.  Reitschel  on  the  Berlin 
schools,  with  results  of  analysis  of  air  and  some  conclusions  regarding  quantity 
of  air  supply,  etc.    Deutsche  Bauzeitunfr,  1886,  p.  i23. 

Town  Heating  by  Hot  Water.    See  Heating",  Hot  Water. 

U.  S.  Senaie  Chamber,   Washington,  D.  C.      Illustrated    description   of  steam 

plants,  fans,  etc.    Eng.  Record,  Oct.  3,  i89i,  pp.  287-9. 
Warehouse  Building.    By  Henry  J.  Snell,  before  the  Philadelphia  meeting  of  the 

American  Society  of  Mechanical  Engineers.    Describes  a  method  practiced 

by  the  author  for  heating  an  office  and  warehouse  building  in   Philadelphia. 

Trans.  A,  S.  M.  E.,  Vol.  IX.,  1888,  pp.  99-107. 

Warm  Air.  By  W.  D.  Snow.  Discusses  the  uses  of  a  forced  current  of  warm 
air,  and  advocates  the  use  of  this  method,  with  exhaust  steam  for  shop  warm- 
ing.   Mast.  Mech.,  May,  18S8. 

Workshops.  By  John  Walker.  Gives  details  of  the  system  of  hot  air  heating 
applied  to  some  shops  in  Cleveland.  lUus.  Jour.  Assn.  Eng.  Soc.,  Vol.  VII., 
pp.  1-5  (Jan.,  1888.) 

See  Ventilation, 

Heating  of  Trains.    S>ee  Car  Heating. 

Heliotropes.    See  Optical  Telegraphy. 

Hell  Gate.    See  Blasting,  Operation,    Harbor  Improvements,  Hell  Gate. 
Highway  Engineering.    See  Road.  . 

Highways.    See  Roads,  also  Pavements . 

Hoisting  Machinery. 

Brief  description  with  general  view,  plan  and  elevation  of  the  hoisting  machinery 
used  in  the  erection  of  the  tower  of  the  new  public  buildings  in  Philadelphia, 
Pa,    Eng.  News,  July  9,  1887- 

Automatic  Stock  Hoists  for  Blast  Furnaces.  This  hoist  is  built  on  an  mcline  of  25 
deg.  with  the  horizontal,  the  cars  being  pushed  up  by  means  of  pusher  cars  at- 
tached to  a  cable .  Its  working  is  very  satisfactory.  Illustrated  description. 
Eng.  News,  Feb.  28,  1891,  pp.  208-9. 

The  Calumet.and Hec la  Mining  Co' s  Plant.  Description  of  this  elegant  plant, 
with  fine  engravings  of  the  90-inch  Belpaire  boilers— the  largest  of  the  type 
ever  built.    R.  R»   G<75..  March  21,  i89o,  pp.  190-1, 
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« 

Hoiatins  Machinery,  continued.  « 

Hydraulic  Hoisting  Plant  for  Pier  of  (he  Brooklyn  Su£ar  Refining  Co,  Paper  by 
Louis  G.  Engel,  read  at  the  Richmond  meeting  of  the  Am.  Soc  M-  E.  Iron 
Age,  Nov.  20,  i89o,  pp.  894-9. 

See  Cables.    Contractors' Plant,    Pneumatic  Hoisting. 

Hoists,  Operated  by  Compressed  Air,  adapted  to  warehouse  purposes.     A  descrip- 
tion of  such  an  installation  in  Liverpool.   Trans,  Liverpool  Eng-.  Soc„  Vol.  VI. , 

pp.  92-^. 

See  SheerUgs. 
Holley,  Alexander  Lyman. 

Memorial  addresses  and  contributions,  covering  4o  pp.,  the  principal  tribute  be- 
ing by  James  C.  Bayles,  in  Trans.  A,  S-  M,  £,,  Vol.  III.,  p.  29.  Also  address 
of  40  pp.  by  R.  W.  Raymond,  Vol.  IV.,  p.  35- 

Inaugural  address  of  the  HoUey  Memorial  Statue,  by  James  Dredge,  editor  of 
Engineering.     Full  abstract  of  this  interesting  address  in -fin;^.  A^««r^,  Oct.  4/ 
i89o,  pp.  305-7;  Oct.  II,  i89o,  pp.  315-16.    Extract  in  Eng.  6*  Build,  Rec,  Oct.  11, 
iS9o.  p.  294.    Lon.  Eng.,  Oct.  io,  i89o,  pp.  433-4.  et  seq.  . 

Hospital   Ship  "  Castalia.''     A  new  floating  hospital  for  small-pox  patients  on  the 
Thames.    Lon.  Eng.;  San*  Eng,,  April  29.  1886. 

Hospital  V^ards. 

Circular.  Abstract  of  the  English  controversy  on  the  subject.  San,  Eng,, 
Nov.  12,  1885. 

Hot  Blast,  Theory  of.     By  Lowthian   Bell.      Van  Nos,  Eng.  Mag.,  Vol.  VI.,  p.  S45 
and63i. 

House  Drainage. 

By  Gen.  T.  C.  Cotton.  Tries  to  give  such  a  resume  of  what  has  been  determined 
in  sanitary  science  as  will  be  a  useful  and  safe  guide  to  those  interested  in  pure 
air.     Van  Nos.  Eng.  Mag.,  Vol.  XVI.,  p.  ii3. 

By  George  S.  Pierson  before  the  Michigan  Engineers'  Society  and  published  in 
Michigan  Engineers'  Annual  in  i88q.  Eng.  <&■  Build.  Rec,  March  8,  i89o,  Vol. 
XXI.,  p.  2i9,  et  seg,  • 

By  T.  M.  Reade,  before  the  Liverpool  Arch.  Soc.  telling  how  to  drain  a  house, 
and  gives  details  of  the  drainage  of  a  villa.  Van.  Nos.  Eng.  Mag.,  Vol.  XVI., 
p.  233. 

Architect's  Point  of  View.  A  paper  by  F.  G.  Corser,  in  the  Northwestern  Archi- 
tect, giving  much  practical  mformation.  Reprint,  Eng.  News,  Sept.  19,  1891, 
pp.  2S8-9. 

Double  Check  System  of,  A  paper  read  by  Henry  Masters  before  the  Conference 
oftheSociety  of  Arts  on  Health  Sewage  of  Towns.  Describes  methods  em- 
ployed by  the  author.     Van  Nos,  Engr,  Mag;,  Vol.  XXL,  p.  47i. 

Durham  System,    Illustrated  description  b7  Paul  Gerhard.    Eng.  News,  Jan.  26, 

F#b.2.  1884. 
Four-inch  Drains  Versus  Six^nch  Drains.    Paper  by  G.  M.  Lawford  before  the 

Congress  of  Hygiene  and  Demography.    Author  advocates  a  four-inch  house 

drain.  Eng'.  News,  Sept.  26, 1891,  p.  294. 

Isolated  Country  House.  Being  plumbing  specifications  for  such  a  house,  valued 
at  $20,000,  in  a  populous  district,  supplied  with  water  from  corporation  pipes, 
and  discharging  house-water  into  a  flush-tank  and  sub-surface  irrigation  sys- 
tem, or  into  a  street  sewer.    Illustrated.    San,  Eng,,  March  26, 1886. 

And  Plumbing,  By  Wm.  P.  Gerhard.  A  series  of  articles  in  Building,  com- 
mencing in  May,  1886. 

Regulations  of  Haverhill,  Mass.    Gives  text  of  the  ordinance  recently  drawn  up 
by  the  Board  of  Health  to  regulate  the  character  of  the  plumbing  work.    San . 
Eng,,  July  3o,  1887. 
14 
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House  Drainage,  continued. 

Sanitary  Plumbini .  By.  Wm.  P.  Gerhard.  A  good  article,  in  which  is  clearly 
given  the  objects  to  be  accomplished,  and  describes  the  most  approved  me- 
chanical appliances.     Van  Nos.  Eng:  Mag-,,  Vol.  XXVII.,  pp.  a65,  392  and  46i. 

Single  Trap  System  of  House  Drainage.  Abstract  of  a  paper  by  Latham  An- 
derson, read  before  the  Am.  Soc.  C-  E.,  advocating  the  use  of  a  single  trap,  to 
be  placed  between  the  sewer  and  the  house.  Bng.  Record,  }v\y  \^\%qi,  pp. 
79-80. 

And  Street  Drainage  of  Philadelphia,  A  descriptive  and  critical  paper  by  Ru- 
dolph Hering  before  the  Engrs.  Club  of  Phila.  Reprint,  Eng,  News,  March 
21, 1878.  PP-9I-3. 

And  Water  Supply.  By  Robt.  Vowser.  Gives  brief  description  of  the  drainage 
and  water  supply  of  a  large  detached  mansion.  Van  Nos.  Eng.  Afag., Vol 
XXII..  p.  366. 

See  Plumbing. 

House  Drains  and  Traps.    By  J.  Honeyman.  A  paper  before  the  Sanitary  Institute 

of  Great  Britain.    Eng,  News,  Oct.  a9, 1887. 
House  Foundations,  Healthy. 

By  Glenn  Brown,  Arch.  A  series  of  articles  elaborately  treated  and  illustrated  in 
San.  Eng.,  New  York,  Vol.  X.,  running  through  many  numbers. 

Houses,  Dwelling.  Relations  of  Temperature  to  Health  in.  By  Dr.  D.  Benjamin- 
Treats  of  the  proper  conditions  for  ventilating  and  prevention  of  injurious 
draughts.    Sci.  Am.  Sup.,  March  i9, 1887. 

Hovi^e  Truss.  Determination  of  the  Length  0/ the  Strut  of  a  Howe  Truss.  An  ex- 
ceedingly concise  analytical  and  graphical  solution  of  this  famous  problem  by 
Albert  M.  D'Armit.    Eng.  News^  Nov.  16,  i889. 

Brace.  A  new  method  of  finding  its  length.  By  W.  W.  Redfield.  7our.  Assn. 
Eng.  Soc,  Vol.  IV.,  p.  118. 

Hydranis. 

Paper  by  George  A,  Stacy,  Superintendent  of  Water- Works,  Marlboro,  Mass. 
Contains  many  valuable  suggestions  bearing  mainly  on  difficulty  experienced 
in  avoiding  freezing  in  winter.  Discussion,  pp.  9.  your.  N.  E.  W-  W.  Assn., 
Sept.,  i889.  Vol.  IV., p.  32. 

Fire  Hydrants  in  Winter.  Several  suggestions  of  value  concerning  protecting 
hydrants  from  frost  and  thawing  out  frozen  ones,  by  Louis  Lesage,  Supt.  Mon- 
treal Water-Works.    Eng.  6-  Build.  Rec,  Jan.  25, 1890,  p.  123. 

See  Hydraulic  Machinery, 

Hydraulic  Appliances  at  the  Forth  Bridge  Works.  A  short  description  in  Proc.  Inst. 
C.  JE.,  Vol.  XC.,p.  4o2. 

Architecture,  Describes  the  failure  of  a  number  of  docks,  and  shows  the  want 
of  good  formulas  for  constructing  canals,  etc.     Van.  Nos.  Eng.  Mag.,  Jan., 

1884. 
Buffers.    By  CoL  H.  Clerk.     Gives  details  of  experiments  made  with  hydraulic 
buffers  to  check  recoil  of  guns,  etc.     Van  Nos.  Eng.  Mag..  Vol.  L,  p.  984. 

Buffer s^  Webb  System  of.  Used  at  the  open  ends  of  tracks,  and  designed  to 
stop  cars  without  shocks.  In  use  on  the  London  &  Northwestern  Ry.  Illus- 
trated description.    Eng.  News,  Jan.  24, 1891,  p.  74. 

Dock.    See  Dock. 

Ejector,  Used  at  Providence^  R.  /.    Illustrated  description  ot  this  ejector,  which 

is  used  for  pumping  water  from  excavations,  cellars,  etc.    Eng.  Record,  July 

18, 1891,  pp.  109-10. 

Elevators. 
Gravel.      Illustrated   description   of  a  new  application  of  the  jet  principle  in 
mining.    Eng.  News,  Jan.  i,  1887. 
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Hydraulic,  Elevators^  continued. 

Objections  to  their  Use  by  Water  Works,  and  Advantages  to  the  Public  by  their 
Use,  A  brief  paper  by  B.  F.  Jones,  followed  by  an  exhaustive  discussion  of 
this  question.  Report  nth  An,  Meet,  of  the  Am.  WrW,  Assn.,  iSqi^pT^. 
87-104. 

The  Otis  Lifts  in  the  Eiffel  Tower.     Complete  description  of  construction  and 
L    operation,  including  the  amount  of  work  done.     Work  done  in  raisins  the 

four  lifts  from  bottom  to  top,  396  feet,  is  nearly  1,000  H.  P.     Lon.  Engineer, 

Julyi9,  liSSg. 

See  Hydraulic  Lifts,  Hydraulic  Machinery,  Elevators. 

Hydraulic  Forging.    See  For£^ng'. 

Gear  for  Electric  Cars.  The  Wens  trom  system.  Illustrated.  Elec.  En^^.,  Oct. 
22f  i8go. 

Hydraulic  Hoisting  Plant.    See  Hoisting' Machinery. 

Laboratory.  The  New  Hydraulic  Laboratory  of  the  Mass.  Inst.  Tech,  Descrip- 
tion of  the  various  apparatus  used,  with  iUustrations.  By  Prof.  George  F. 
Swain.     Tech.  Quart.,  Vol.  III.,  i89o,  No.  3,  pp.  20j-i5. 

Lifts. 
Canal.     A  two-page  plate  showing  elevation,  cross-section  and  details,  with 
short  description  of  the  La  Louviere  hydraulic  lift  on  the  Canal  du  Centre, 
Belgium.    Lift,  So.s  ft.;  length,  142  ft.:  weight,  i  100  tons.   Lon.  Engineer, 
Feb.  34, 18^8. 

Car.  Brief  illustrated  description  of  the  hydraulic  car  lift  in  the  St.  Lazare 
Station  in  Paris.    R,  R.  Gaz„  Nov.  18, 1887. 

Mersty  Tunnel.  Designed  for  lifting  100  passengers  at  once  100  feet  in  eleva- 
tion. Illus.  By  Wm.  Edmund  Rich,  one  of  the  engineers.  Proc.  Inst.  C 
E.,  Vol.  LXXXVI.,  p.  60;  also  San.  Eng.,  New  York,  Oct.  30,  1886.  Lon. 
Engineer,  May  i4, 1886. 

Neuf fosse  Canal.  Brief  description,  with  sections  and  elevation  of  the  hydraulic 
lift  at  Fontinelles,  on  the  Neuffosse  Canal.  Eng,  6^  Build.  Rec.t  June  33, 
1888. 

See  Hydraulic  Elevators,  Hydraulic  Machinery,  Elevators,  Canal  Lifts. 
Boat  Railway.    Dock, 

Machinery. 
A  series  of  elementary  articles  on  the  design  of  such  machinery.  Mech,  World, 
March  i4,  i89i,  p.  107,  et  seg. 

Compound  Presses.  Four  styles  of  rapid  working  presses,  the  high  pressure 
used  only  for  the  final  movement.     Illus.    Sci,  Am.  Sup.^  Oct.  a,  1886. 

In  Engineering  Establishments.  Some  of  the  advantages  of  the  use  of.  By 
Ernest  W.  Naylor,  M.  E.    Mast.  Mech.,  March.  i889,  etseg. 

For  Loading  and  Discharging  Vessels .  Description  and  illustrations  of  that 
in  use  in  the  port  of  Buenos  Ayres.    Lon .  Engineer,  March  6,  1885. 

Ram.  Tables  of  efficiencies  for  various  heads  and  elevations  of  discharge. 
Am.  Eng.,  March  18,  1886.  Designed  to  raise  water  on  a  large  scale,  and 
acting  without  shock,  the  valve  being  closed  gradually  by  a  special  motor. 
Illus.    Lon.  Eng,,  April  9, 1886. 

Ram.  Gives  proportion  for  hydraulic  rams  that  have  been  found  to  work  well 
in  practice.  Condensed  from  ^m.  Artisan,  in  VanNos.  Eng.  Mag.,  Vol. 
I.,  p.  48. 

Riveting.  An  illustration  showing  a  very  compact  form  of  hydraulic  riveting 
plant.    Lon.  Engineer,  Feb.  20, 188S. 

At  St,  Laxare  Station,  Paris.  Described  fully  in  the  July,  i89o,  number  of 
ihe  Reime  Generate  des  Chemins  de Per ,  Brief  Extract  in  R.  R.  Gas.,  Nov, 
28, 1890,  p.  $23. 
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Hydraulic  Hoisting  Plant,  Machinery,  continued. 

See  Farg'inir  Press^  4,000  tons  capacity. 

Mill  Appliances.  Abstract  of  a  paper  by  Chas.  Hyde,  before  the  Engrs.  Soc. 
Western  Pa.,  describing  various  appliances  used  in  casting,  rolling,  etc.  Iron 
Aee,  March  s,  i89i,  pp.  419-ao. 

Power. 
Distribution  o/.    By  E.  B.  Ellington,  before  the  Institution  of  Civil  Engineers. 
Gives  details  of  the  distribution  of  hydraulic  power  in  London.    Has  27 
miles  of  mains  at  a  pressure  of  7oo  lbs.  per  sq.  in.    Lon.  Ensr-^  April  27, 1888 ; 
Lon.  Engineer ^  May  xi,  1888;  Mech,  World,  May  la.  1888:  Am.  Eng,,  June  27 
1888. 

London  and  Hull.  Abstract  of  a  paper,  read  before  the  Liverpool  Engineering 
Society,  on  the  "  Recent  Progress  in  the  Public  Supply  of  Hydraulic  Power  " 
in  Hull  and  London,  and  as  about  to  be  introduced  in  Liverpool.  It  seems 
to  be  a  great  commercial  success.  Eng.  News,  Feb.  21,  i88s-  Also  on  the 
tecent  progress  in  the  public  supply  of  hydraulic  power,  with  table  showing 
Its  economy  in  certain  instances.  Read  before  Liverpool  Engineering  Soc- 
ciety.  by  E.  B.  Ellington.    Lon.  Eng.,  March  13,  188$,  et  seg. 

London.  A  paper  by  Ed.  B.  Ellington,  giving  full  description  of  plant,  and 
operation  of  same,  with  plates  and  discussion.  Proc.  Inst.  C.  E.,  Vol. 
XCIV.,  pp.  1-85. 

Public  Supply  of.  By  Howard  Constable.  Gives  the  results  of  observations 
on  such  systems  in  London.    Proc.  Eng'  Club,  Phila.,  Vol.  V.,  p.  233. 

Recent  Progress  in  the  Supply  of.  A  paper  by  E.  B.  Ellington,  giving  descrip- 
tion of  the  plant  in  London,  and  its  work  and  efficiency.  Illustrated.  Trans. 
Liverpool  Eng.  Soc.,  Vol.  VI,  pp.  11-34. 

Propulsion.  A  review  of  a  paper  and  discussion  on  the  results  of  experiments 
before  the  Inst.  Civ.  Engrs.    Illustrated.    Lon.  Eng.,  July  10, 1885. 

Propulsion:  On  a  new  System  of.  By  J.  H.  Selw3m.  Gives  description  of  a 
system  invented  by  Mr.  Geo.  Wilson.  Van  Nos.  Eng.  Mag.,  Vol.  XXVII.,  p. 
20S. 

lAy6x9M\\t,%t^^,  Analysis  of  an.  By  Prof.  F.  G.  Hesse,  of  University  of  California. 
Machinery  of  pumping  station,  containing  vertical  shaft,  supporting  heavy 
load  and  rotating  in  gritty  water  at  high  velocity.  Description  of  step  used 
with  experimental  data.    Lon.  Eng.,  Jan.  11, 1889. 

Hydraulic  Tables. 

To  facilitate  computations  by  M.  Du  Buat's  formula  expressed  in  English  inches, 
giving  results  slightly  less  than  Neville's  tables.  Proc,  Am,  IV.- IV.  Assn. ^ 
i884.    J.  H.  Decker,  Secy.,  Hannibal.  Mo. 

Designed  to  facilitate  computations  of  flow  of  water  through  pipes,  based  on 
formulas  of  D'Arcy  and  Kutter.  By  P.  J.  Flynn.  From  Trans,  Tech.  Soc,  Pac 
Coast.    Reprinted  in  Van  Nos,  Eng.  Mag.,  June,  1885. 

Based  on  Kutter* s  Formula.  By  P.  J .  Flynn.  A  valuable  set  of  tables  to  facilitate 
the  calculation  of  velocities,  discharges,  slopes  and  dimensions  of  sewers,  con- 
duits, etc.  Van  Nos,  Eng,  Mag.,  Vol.  XXVIII.,  p.  i3S:  also  Sci.  Series* 
No.  61. 

For  Pipes.  Molesworth's  tables,  based  on  Kutter's  formula,  shown  to  be  appli* 
cable  to  but  one  diameter,  and  value  of  n.  Also  a  modified  form  of  Kutter's 
formulas  given  for  pipes  under  one  foot  in  diameter,which  is  shown  to  be  prac- 
tically correct.  By  P.  J.  Flynn,  in  Trans.  Tech.  Soc.  Pac.  Coast,  Vol.  III.,  p. 
x6.    Also  in  Van  Nos.  Eng.  Mag.,  April,  18S6. 

Hydraulics. 

An  article  bp  J.  Schlichling,  treating  oi  bottom-velocity  and  velocity-scales  of 
rivers.     Van  Nos.  Eng.  Mag.,  Vol.  XVII.,  p.  375. 
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Hydraulics,  continued. 

By  V.  Dwelsbauvers-Dery.  Treats  of  the  resistance  of  cylinders  and  spheres. 
Gives  formulas  applicable  to  the  calculation  of  hydraulic  presses  for  tubbing 
shaft,  dams,  etc.     Van.  Nos,  Ensr*  Mag-,,  Vol.  XIV.,  p.  152. 

As  an  ExMt  Science,  By  H.  Hememan.  Examines  the  present  condition  of  hy- 
draulics.    Van  Nos.  Eng.  Mag;,  Vol.  VI. 

Calculations  of  the  Mean  Horse-Power  of  a  Variable  Stream  and  the  Cost  of  Re- 
placing the  Power  Ij>st  by  a  Partial  Diversion  of  the  Flow.  Paper  read  by  Mr. 
Wro.  H.  Grant.  Tables  and  folding  plates  illustrating  the  flow  of  the  Bronx 
River.  Trans.  A.  S.  C.  E.,  Vol.  XXII,  June,  i8qo,  paper  No.  440,  pp.  3^9-402; 
discussion  pp.  40^8. 

Considerations  on  the  Relation  of  Bed  to  the  Variables,  By  J.  A.  Seddon.  Some 
important  fundamental  principles  stated,  and  the  results  of  a  series  of  experi- 
ments given,  tending  to  show  the  relation  of  cross-section  to  slope  and  velocity 
for  constant  discharge.  For  a  given  material  and  discharge,  the  velocity  shown 
to  be  nearly  constant:  but  the  cross-section  taking  a  diminishing  hydraulic 
mean  radius  with  increased  slope.  An  imj>ortant  beginning  in  the  right  direc- 
tion to  a  final  understanding  of  even  the  most  fundamental  principle  of  this 
subject.    Illustrated,    your,  Assn.  Eng.  Soc-,  Vol.  V.,  p.  127. 

Double  Float,  By  H.  L.  Abbot.  A  reply  to  the  criticism  of  S.  W.  Robinson . 
Van.  Nos.  Eng,  Mag.,  Vol.  XIII.,  p.  380. 

Experiments  with  Large  Aperture,  One  of  the  most  valuable  series  of  experi- 
ments ever  made  in  orifices  as  large  as  two  feet  square.  By  Theo.  G.  Ellis. 
Illustrated.  Received  the  Norman  Medal.  Trans,  A,S.C,  E„  Vol.  V.  (1876), 
pp.  19-101. 

Experiments  at  Roorkee.  By  Capt.  Allen  Cunningham.  Explains  in  detail  the 
instruments  and  method  of  observations  used  for  measuring  velocity.  Van 
Nos.  Eng,  Mag.,  Vol.  XIV.,  p.  842,  and  Vol.  XXV,,  p.  2o9. 

Fluid  Motion,  By  Samuel  McElroy.  The  object  of  the  paper  is  to  discuss  the 
general  principles  of  hydraulic  motion,  as  furnishing  the  true  guide  to  ex- 
periments and  formulas.    Jour-  Assn.  Eng,  Soc,^  Vol.  VI.,  p.  424. 

Elements  of  the  Mathematical  Theory  of  Fluid  Motion,  By  Thomas  Craig- 
Gives  mathematical  investigation  of  some  cases  of  motion  of  incompressible, 
frictionless  fluid,    yan  Nos.  Eng,  Mag,,  Vol.  XX.  1  p.  ii3. 

In  Open  and  Closed  Channels  and  Pipes,  Calculations  of.  By  Albert  Frank.  Dis- 
cussion of  cross-sections  of  various  shapes,  with  tables  giving  best  propor- 
tions; comparison  of  different  formulas  for  flow,  and  graphical  sheets,  con- 
structed logarithmically,  for  use  in  computations  for  all  the  principal  form- 
ulas; Journal  fur  Gasbeleuchtung  und  Wasserversorgung ,  1886,  pp.  2^8-272, 
290-305,  322-334. 

Flow  of  Water. 

Comparison  of  different  Methods  of  Measuring,  Presented  to  the  Society  ot 
Arts  of  Mass.  Institute  of  Technology,  by  Prof.  George  F.  Swain.  Gives  re- 
sults of  some  interesting  experiments.  Proc.  Soc.  Arts,  Mass.  Inst,  of  Tech- 
nology,  for  i886-zS87. 

By  James  Craig,  M.  I.  C.  E.  This  is  an  interesting  and  suggestive  paper  con- 
taining several  new  formulas,  among  others  a  slope  velocity  formula  which 
lacks  demonstration.  Eight  tables  illustrate  the  use  of  the  formulas.  Ind, 
£"wi^.,  May24,  3i,  i89o,  pp.  4i4-5,  434-5.  See  also  an  editorial  in  the  same 
journal  June  7,  pp. 441-2. 

Estimation  of,  from  the  drainage  areas,  by  R.  Iszkowski.  Comparison  of  meth- 
ods with  results  of  measurements.  Extended  tables  of  flow  of  European 
streams.  A  very  valuable  contribution  to  hydrology.  Zeitschr.  d,  Oester. 
Ing,-u,  Arch  K.  1886,  pp.  69-98. 

The  new  theories  of  the  motion  of  flowing  water.  By  Dr.  G.  Hagen.  Being  a 
criticism  on  Humphreys  and  Abbott's  Physics  and  Hydraulics  of  the  Missis- 
sippi.    Van  Nos.  Eng.  Mag.,  Vol.  XVII.,  p.  443. 
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Hydraulics,  Flaw  of  Water,  continued. 

In  Conduits.  Formula  given  for  the  flow  of  water  in  the  new  Sudbury  River 
conduit,  Boston.  The  most  reliable  formula  known  for  a  conduit  about  ten 
feet  in  width,  and  an  hydraulic  mean  radius  of  about  1.6  feet.  Trans,  A.  S, 
C.  £.,  Vol.  XII.  (i883).  p.  114. 

fn  Earthern  Channels.  A  brief  paper  by  Ralph  Sadler  presenting  a  diagram  to 
facilitate  the  design  of  channels  of  a  side  slope  of  x-2  to  i.  Proc.  Inst,  C.  E.., 
Vol.CIlI.,1891,  pp.  273-7. 

In  Mains,  as  Determined  by  Pressure  Gau£'es,  A  paper  by  George  A.Ellis, 
showing  how  the  flow  in  pipes  may  be  estimated  from  the  loss  ot  head. 
four.  New,  £n^.  W-W,  Assn.,  Sept.,  1886. 

In  Open  Channels.  On  the  cause  of  the  maximum  velocity  of  water  flowing  in 
open  channels  being  below  the  surface.  By  Jas.  B.  Francis.  Trans.  A,  S» 
C.  £.t  Vol.  VII.  (1878^,  pp.  109-113  and  122. 

By  T.  G.  Ellis.  A  review  of  the  Roorkee  experiments  on  the  Ganges  canal, 
containing  a  description  of  the  experiments  and  some  of  the  deductions. 
£n£'.  News,  Nov,  26, 1881,  pp.  478-9. 

By  Theo.  G.  Ellis.  Discusses  Kutter's  formula.  Trans.  A.  S.  C.  £..  Vol. 
VI.  ^i877y.  pp.  250-257. 

By  W.  J.  McAlpine.  Gives  a  comparison  of  the  different  formulae  in  general 
use,  and  derives  a  new  one.     Faw,  Nos.  Ensr.  Ma^.,  Vol.  VIII.,  p.  97. 

Mean  Velocity  of  Streams  Flawing  in  Natural  Channels-  By  Robt.  E.  Mc- 
Math.  A  discussion  of  value,  wherein  a  new  departure  is  made  in  the 
treatment  of  the  subject.  Some  new  functions  heretofore  ignored,  but 
which  always  exist  in  natural  channels,  introduced.  The  results  not 
wholly  negative,  some  permanent  advance  being  made.  Paper  covers,  3$ 
pp.,  with  TO  plates.  A  new  formula  well  sustained  by  observations.  Trans. 
A.  S,  C.  £.,  Vol.  XI.  (18S2),  p.  186. 

Trans,  from  Sonnet's  "Dictionnaire  de  Mathematiques  Appliquees."     V<m 
Nos.  £n£,  Ma£r.,  Vol  VIII..  p.  1. 

Recent  experiments  in  the  flow  of  water  in  rivers  and  canals.  By  K.  R. 
Bornemann.  A  review  of  the  work  of  Gerbenau  on  the  Rhine,  Harlacher 
on  the  Elbe,  and  Gardau  on  the  Irrawaddy.  Van.  Nos.  Eng.  Ma£.,  Vol. 
XVI.,  p.  521. 

By  De  V.  Wood.  A  paper  presented  at  the  annual  convention  of  the  Am. 
Soc.  of  C.  E.,  1879.     Van.  Nos,  Eng.  Maff.,  Vol.  XXI.,  p.  369. 

Uniform  Motion  in  Canals  and  Rivers.    Abstract  from  a  review  of  the  motion 
of  water.    By  M.  Ganguillei.     Van.  Nos.  £n£:  Mag;,  Vol.  II.,  p.. 211. 

In  Rivers  and  Canals.  By  A.  Hill.  Treats  of  average  velocities,  uniform  mo- 
tion in  canals  and  unequal  motion  in  rivers.  Van.  Nos.  Eng.  Mag.^  Vol. 
III.,  p.  118. 

In  Streams,  Observations  on  the  Movement.  By  P.  Graeve.  Gives  some  ob- 
servations made  on  the  Oder  and  Warthe  and  compares  result  obtained 
with  the  meter  with  various  formulas.  Van.  Nos,  Eng.  Mag.,  Vol.  XXV., 
p.  124. 

In  Rivers.  By  Prof  de  Volson  Wood.  A  theoretical  discussion.  Trans.  A. 
S.  C.  £.,  Vol.  VIII.  (1S79),  p.  i73. 

Why  the  maximum  velocity  is  below  the  surface.  By  F.  P.  Steams.  He 
holds  that  it  is  caused  by  the  upward  flow  from  the  sides  and  the  surface 
flow  toward  the  centre  of  the  stream.  Trans.  A,  S.  C.  £.,  Vol.  XII.,  p.  331. 

Over  Weirs.  An  account  of  some  experiments  made  in  connection  with  the 
new  Boston  Water  Supply.  The  most  valuable  results  yet  obtained,  con- 
sidered as  supplementary  to  Francis'  Experiments,  on  the  effects  of  form 
and  width  of  crest,  conditions  of  approach,  end  contractions  and  height  of 
water  on  down-stream  side  when  submerged.    Fully  illustrated.    Tables 
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HydrauHcB,  Flaw  of  Water,  Over  Weirs,  continued. 

and  plotted  result  given.    By  A.  Fteley  and  F.  P.  Steams.     Trans.  A.  S. 
C.  £..  Vol  XII.  (i883),  p.  I. 

See  Hydraulics, 

Recent  Experiments,  By  M.  Bazin.  These  experiments  consisted  in  K^us- 
in£  a  standard  weir,  and  comparative  experiments  upon  weirs  of  different 
heights.  The  weirs  were  all  sharp  crested  of  the  full  width  of  the  channel 
of  approach  and  with  lateral  chambers  to  allow  the  air  free  access  below 
the  sheet  of  falling  water.  153  experiments  were  made  in  gauging  the 
standard  weir  for  heads  ranging  from  2  inches  to  2  feet;  then  this  weir  was 
used  to  determine  the  discharge  over  others  placed  in  the  channel  lower 
down.  Seven  other  series  of  about  30  experiments  each  were  thus  made 
to  determine  the  variation  of  the  co-efficient,  due  to  velocity  of  approach 
and  lor  various  heads.  The  values  of  the  coefficient  m  in  the  formula 
Q'ssm  I  h  t^sty^  are  tabulated,  and  also  curves  drawn  for  the  same.  These 
results  are  very  reliable,  as  experiments  were  conducted  with  great  care, 
and  while  they  agree  closely  with  those  of  Messrs.  Fteley  and  Steams,  the 
experiments  were  much  more  numerous  and  on  a  somewhat  larger  scale. 
Awiales  des  Pants  et  Chaussees,  Oct.,  1888.  Reprinted  in  the  Froc,  En^^ 
Club,  Phila.    Vol.  VII.,  Jan.  i89o,  p^.  259-310. 

Subtnersred  Weirs.  By  James  B.  Francis.  An  account  of  some  careful  ^iL^ 
periments  to  determine  the  value  of  the  empirical  constants  of  the  Francis 
formula.     Trans,  A,  S,  C  E.,  Vol.  XIII.,  p.  3o3. 

Submersred  Weirs.  Discussion  of  existing  formulas,  by  Edw.  Sawyer*. 
Calls  attention  to  some  errors  of  M.  Alfred  Salies.  Van.  Nos.  Eh£.  Ma^., 
March  1886. 

Submerged  Weirs,  Problem  of.  By  Clemens  Herschel.  A  curve  derived  from 
previous  experiments  from  which  a  table  is  made.  No  formula  compared. 
Trans.  A.  S.  C.  £.,  Vol.  XIV..  p.  i89. 

Through  Lar^e  Gates  and  Over  a  wide  Crest,  Experiments  on.  Valuable  paper 
by  Mr.  Chas.  E.  Haberstroh,  member  of  the  Boston  Society  of  Civil  En- 
gineers, read  May  15,  i889.  Illus.,p.  II,  Jour.  Assn.  En^.  Soc.,  Jan.,  i89o, 
Vol.  IX.,  p.  I. 

TAroujrA  an  Orifice  Furnished  with  a  Short  Pipe,  By  J.  P.  Frizell.  A  theoreti- 
cal study  of  the  causes  of  the  increased  flow  due  to  the  pipe,  and  a  mathe- 
tical  development  of  the  value  of  the  co-efficient,  which  agrees  very  closely 
with  the  experimental  values.    7our,  Frank.  Inst,,  October.  1886. 

Through  Pipes. 
By  James  B.  Francis.    Memorandum  and  tables  exhibiting  the  results  of 
some  oi  Darcy's  experiments  on  the  flow  of  water  through  pipes.  Darcy's 
formula  and  results  are  reduced  to  English  measures.  Trans.  A.S-  C.  E, . 
Vol.  II.,  p.  45. 

By  Hainilton  Smith,  Jr.  The  results  of  88  experiments,  71  of  which  were 
made  by  the  author.  Sizes  from  4  feet  to  %  inch,  and  velocities  from  20 
feet  to  2  inches  per  second.  Fifteen  experiments  with  pipes  about  i  ft.  in 
diam.  and  7oo  ft.  long;  19  on  pipes  from  i  to  4  ft.  in  diam .  and  1,000  to  "jo.ooo 
ft.  long.  The  balance  in  small  pipes.  Results  plotted  and  curves  drawn. 
Probably  the  most  reliable  data  available.  Trans.  A.S.C.E.,  Vol.  XII. 
(1883)  p.  119- 

At  Dij^erent  Temperatures.  By  J.  G.  Mair.  It  is  found  that  the  frictlonal 
resistance  of  the  pipe  is  25  per  cent,  less  at  160^  than  at  570  F.  Proc.  Inst. 
C.  E..  Vol.  LXXXIV.,  p.  424. 

Formula;  and  tables.    By  W.  Airy.    Lon.  £«^..  Jan  4  and  11,  i889. 

Formula  For,  and  in  Open  Channels.  By  E.  C.  Thrupp.  Gives  a  modifica- 
tion of  Hogan's  formula,  based  on  experiments  applicable  to  pipes  and 
open  channels.     Compares  experiments  Mith  results  obtained  by  calcula- 
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Hydraulics,  Flew  of  Water,  Formula/or^  continued. 

tion.    Lon.  En^intery  Dec.  i6,  1887.    Abstract  in  Sci.  Am.  Sup,,  Feb.  11. 
1888. 

Formula  for,  ByE.  C.  Thrupp,  before  the  Society  of  Ensineers.  Gives 
details  of  experiments  with  pipes  and  open  channels,  and  shows  method 
of  deriving  his  new  formula  lor  the  flow  of  water.  Trans.  Soc.  En^.^  1888, 
pp.  224-264. 

Identity  of  Prof.  Reynolds'  formula  with  Hagen's  empirical  data,  shown  by 
Prof.  W.  C  Unwin.  Lon.  Engineer,  Jan.  i,  1886. 

Tht  Results  of  Investigations  Relative  to  Formulas  for  the,  Wery  valuable 
paper  by  Edmund  B.  Weston,  Illustrated  by  28  plates  and  diagrams.  Dis- 
cussion by  several  prominent  members.  Trans.  A.  S.  C  E.,  Jan.,  1890. 
Vol.  XXII..  pp.  1-90. 

Long  Pipes,  The  practical  calculation  of  the  heads,  diameters  and  dis- 
charges.   By  £.  Sherman  Gould.    Eng.  JVews,  Feb.  16,  1889,  et  seq . 

'*  The  Necessity  of  More  Accurate  Knowledge  of  the.  And  Some  Experiments 
with  the  Water  Hammer."  By  Joseph  B.  Rider,  C.  E.  Some  examples  of 
flow  through  large  pipes  are  also  given.  Report  nth  An.  Meet,  Am.  W-  W. 
Assn;  i89x,  pp.  io4-io. 

Under  Pressure.  By  Chas.  G.  Darrach.  An  account  of  experim  ents  on  loss 
of  head  on  mains  from  20  to  36  inches  in  diameter,  and  lengths  from  4,ooo 
to  2C,ooo  feet.     Trans.  A.  S.  C,  E..,  Vol.  VII.,  (1878).  pp.  114-130. 

Unnoticed  Point  in  Darcy^s  Experiments  on  Flow  in  Pipes.  By  Prof.  W.  C. 
Unwin*  Calls  attention  to  the  difference  of  reading  of  the  three  prego- 
meter  on  Darcy's  pipes,  and  thinks  the  lower  readings  unreliable.  Lon. 
Engineer^  May  7.  1886 

Through  one-inch  I^ad  Pipe,  Z,\qo  feet  long.  Results  of  experiments.  Abst. 
Inst,  C.  E.,  Vol.  LXXXIII.,  p.  465. 

Through  a  48'inch  Pipe.  By  F.  P.  Steams;  with  discussion.  Trans.  A,  S.  C. 
E.,  Vol.  XIV.,  p.  1. 

Through  a  2}^-inch  Rubber  Hose,  with  Nozzles  of  Various  Forms  and  Sizes » 
with  formulas  for  flow  and  efficiency  of  various  forms  of  nozzle,  all  derived 
from  many  experiments.  By  E.  B.  Weston.  Trans.  A.  S.  C  E.,  Vol.  XIII., 
p.  376. 

In  Small  Channels,  with  especial  reference  to  sewer  calculations.  By  Rudolph 
Hering.  Follows  Kutter's  formula  and  gives  graphical  solutions.  Trans. 
A.S.C.  E„  Vol.  VIII.,  (1879).  P-  1:  also  Vol.  IX.,  p.  326. 

Through  Turbines  and  Screw  Propellers.  Paper  read  before  British  Assoc,  at 
Montreal,  i884,  by  Arthur  Rigg,  of  London.  Discussion  based  on  empirical 
data.    Lon.  Engineer,  for  Sept.  12, 1884. 

Under  Ground.  Results  of  gaugings  on  Colorado  streams,  showing  a  consid- 
erable flow  from  ground  sources  into  the 'streams.  San.  Eng.,  Sept.  3o, 
1886. 

Flow  of  the  West  Branch  of  the  Croton  River.  By  J.  J.  R.  Croes.  Gives  details 
of  the  rainfall  and  gauging  of  the  west  branch  of  the  Croton  River  from  i865-72. 
Trans.  A,  S.  C,  E..  Vol.  III.,  pp.  76-86. 

Formula  and  Diagram  for  the  Discharge  of  Service  Pifes.  Used  at  Providence, 
R.  I.,  in  determining  size  of  pipes.    Eng.  Record,  Nov.  7,  i8gi,  pp.  368-9. 

Formulas.  A  comparison  of  various  formulas  and  results  with  Darcy's  formula 
applied.    By  Nath.  Hill.     Van  Nos,  Eng.Mag.,  Dec,  1885. 

Formulas,  Diagram  of.  Valuable  folding  inset  compiled  by  J.  L.  Fitzgerald. 
M.  A'  S.  C.  E.  The  formulas  of  Kutter,  Trautwine,  Fanning,  Freeman,  Ellis, 
Latham  and  others  are  represented  by  curves  from  which  the  unknown  quan- 
tity can  easily  be  derived.    Sup.  to  Ettg.  Newsy  Sept.  6,  i89o,  p.  206. 
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Hydraulics,  continued. 

Formula,  Kutttr's,  apfliedto  circular  Sewers.     Jour.  Assn.  En^,  Soc,  Vol.  VI., 

p.  349. 
See  Hydraulic  Tables. 

Hei£ht  of  Jets  of  Water,  Theoretical  discussion  and  results  of  experiments. 
Zeitschr.  des  osterr.  Ing".  u.  j4rch,  V,    (Vienna),  Vol.  II.,  i89o,  pp.  70-4. 

Kutters  Formula,    See  Sewers  Formulis. 

The  Miner's  Inch*  Some  of  the  various  methods  and  standards  Kiven,  all  coin 2 
to  show  that  the  miner's  inch,  like  the  perch  in  masonryi  is  vrhoUy  a  function  of 
one's  seosraphical  position.    E,  <&•  M.  Jour,,  Feb.  6,  x886. 

Researches  on.  the  OseillcUlons  of  Water  and  on  various  hydraulic  appliances. 
Two  volumes,  in  French,  by  Le  MisAnatole  de  Caligny,  containing  many  orig- 
inal memorials  contributed  to  various  scientific  societies  since  i837.  968  pages 
and   eight  large  plates.    A  valuable  addition  to  hydraulic  science.     Paris. 

1883. 
Water.    Two  Manners  of  Motion  of.     By  Pros.  Osborne  Reynolds  before  the 
Royal  Institution.     Divides  the  various  phenomena  of  moving  water  into   two 
disdnct  classes,  according   to  the  internal  motions  which  become  visible  by 
means   of  color-bands.    Van  Nos.  En£.  Ma£,,  July,  1884. 

I<K<K/^j  (2/ 7V<zffj/a/><7»  that  emanate  from  a  submerged  orifice,  together  with  an 
examination  of  the  proposed  Bale  Verte  Canal,  connecting  the  Bay  of  Fundy 
with  the  St.  Lawrence.     A  mathematical  discussion  of  experiments  on  a 
large  scale.    By  Qemens  Herschel.     Trans.  A.  S.C,  E.,  Vol.  IV.,  (1875),  p 
185-300. 

See  Air,  Flow  of.  Com^essed  Air,  Fire  Streams,  7ets.  Mill  En£ineerins'.  Sew- 
er  Diagram,  Weirs. 

Hydro-Dynamics.  Production  of  phenomena  analogous  to  magnetic  attraction  and 
repulsion  by  the  vibration  of  bodies  in  water.  Experiments  made  by  Prof. 
Bjerknes.    By  C.  A.  Cooke.     Lon.  Eng-,^  March  27,  1885,  et  seg. 

Hydrodynamic  Formulae.  Shows  the  discrepancies  obtained  by  using  several 
formulre  to  compute  discharges  on  different  size  streams.  Van.  Nos.  Eng. 
Mag-.,  Vol.  IX.,  p.  318. 

Hydro-Dynamometer,  A  New.  By  M.  De  Perrodil.  Describes  a  new  instrument 
for  measuring  the  velocity  at  any  point  of  a  liquid  current.  Van  Nos.  Eng. 
Mar.,  Vol..  XVII.,  p.  482. 

Hydrographic  Surveying.  By  Lawrence  Bradford.  Gives  methods  employed  in  his 
own  practice,  describes  water  gauges,  floats  and  sounding  irons,  and  discusses 
the  use  of  the  sextant.  Jour,  Assn,Eng',  5<ev.,'Jan..  i887:  also  Sci.  Am.  Sup  , 
April  21,  i8iJ7. 

Hydrographic  "Work  of  the  C/,  S.  Navy,  A  lecture  before  the  Frank.  Inst.  By 
Lt.  A.  B.  WyckofT.  The  general  scope,  character  and  Importance  of  this  work 
well  presented.    Jour.  Frank,  Inst.,  May,  1886. 

Hydrology.  On  the  relation*  between  systems  of  river  regulation  and  the  duration 
and  rate  0/ discharge  0/ high  water.  By  Paul  Klunzinger.  This  is  essentially 
an  attempt  to  solve  the  following  problem:  A  uniform  rain-fall  olh  m  per  sec- 
ond falls  during  a  given  time  over  a  given  drainage  &Tesi,which  is  supposed  either 
entirely  impervious  or  completely  saturated  at  the  beginning  of  the  given  time* 
so  that  the  entire  rain-fall /lows  o^  at  the  rate  of  h  mper  second',  to  find  the  du- 
ration and  rate  of  discharge.  Analytically  treated  and  formulas  developed: 
and  affecting  conditions  discussed.  In  view  of  the  assumptions  made  how- 
ever, the  formulas  would  seem  of  little  value.  Zeitschr.  des  Oesterr.  Ing.  u. 
Arch,  v.,  1886,  pp.  10-19. 

^  See  Flood  Announcements. 

Hydro- Mechanics.  A  series  of  lectures  before  the  /nst.  C.  E.,  by  Evans  on 
Physiography;  Pole  on  water  supply;  Unwin  on  Water-Motors;  Hartley  on  In- 


218  HYDRO-MECHANICS— ICE  MAKING. 

Hydro-Mechanics,  continued. 

land  Navigation  in  Europe;  Stevenson  on  Tides  and  Coast  Worlcs;  and  Reed 
on  forms  of  Ships,  making  a  volume  of  200  pp.  and  6  plates. 

Hydrophone.  A  description  of  an  apparatus  for  detecting  leaks  in  water  mains  by 
microphony.    Set.  Am.  Sup.,  April  16,  i887. 

Hydrostatic  Pressures  in  a  mass  of  earth,  saturated  with  water.  By  L.  Brennecke. 
Interesting  discussion  of  the  pressures  to  be  assumed  m  proportioning  inverts  of 
lock  chambers,  beds  of  beton,  and  similar  structures  exposed  to  an  upward 
pressure  in  saturated  earth.  The  writer,  who  is  the  author  of  there  cent  excellent 
work  on  Foundations  (Der  Grundbau.  Berlin,  1887),  endeavors  to  determine 
how  this  pressure  depends  upon  the  character  of  the  soil,  and  gives  the  results 
of  his  experiments  on  the  subject.  He  considers  it  unnecessary  to  assume  the 
full  hydrostatic  head.    Zeiischr,  /.  Bamoesen^  1886.  pp.  loa,  128. 

Hypsometry.  By  Prof.  I.  O.  Baker.  A  valuable  paper  on  leveling  by  all  the  practic- 
able methods.  Illus.  Van  Nos.  En£-,  Mag;,  Vol.  XXXV.,  pp.  4i3  and  457, 
Nov.  and  Dec,  1886. 

Ice. 

Anchor  or  ** Frazil  "  A  paper  by  Geo.  H.  Henshaw,  with  discussion,  covering 
23  pp.  Its  cause  and  action  in  stopping  river  channels,  etc.  Trans.  Can.  S.  C. 
E.,  Vol.  I.,  (1887.)  p.  1. 

Crushing  Strength  of.  Being  account  of  the  elaborate  experiments  by  the  gov- 
ernment.   Col.  Wm,  Ludlow.    Proc,  £ng,  Cluby  Phila.,  Vol.  IV.,  No.  2,  p.  93- 

Elasticity  of,  carefully,  determined  by  Prof.  John  Trowbridge.  Am»  Jour,  of  Sci., 
May.  1885. 

Impurities  in.  Discussion,  with  analyses  of  several  kinds.  Eng.  News,  Oct.  29, 
1881,  pp.  431-2. 

Pollution  of.  Supplies.  Report  of  the  Mass.  State  Board  of  Health-  Tables  are 
given  of  many  analyses  of  water  and  ice.     Twenty-first  An.  Rep.,  1889.  pp.  i43- 

223. 

Removal  of  Anchor  fee.    See   Water- Works,  Chicago. 

Strength  of.  From  German  Experiments  determining  its  tensile  and  compres- 
sive strength,  and  modulus  of  elasticity  under  various  conditions.  Eng. 
News,  Dec.  26, 1885.    Proc.  Inst.  C  E.,  Vol.  LXXXIL,  p.  3qi. 

See  Anchor  Ice. 
Ice  Breaking  Steamers.    See  Winter  Navigation. 
Ice  Houses. 

See  Railroad  Structures . 
Ice  Machines. 

Binary  Absorption  System.  The  substance  used  in  ordinary  ether  charged  to 
half  saturation  with  sulphurous  dioxide.  With  this  "binary  liquid"  an  intense 
cold  is  produced.  The  system  described  and  the  plans  of  a  two-ton  machine 
given.    By  H.  F.  J.  Porter.     Trans.  A.  S.  M.  E.,  VoL  11.,  p.  212. 

Description  of  the  ice  plant  at  St.  Andrew's  Dock,  Hull,  England,  capable  of 
turningoutaS  tons  per  24  hours.  Uses  ammonia  gas  and  brine  of  caberum 
salts.    Illustrated.    Lon.  Eng.,  May  28,  i8fc'6. 

And  Refrigerating  Machinery.  By  T.  B.  Lighttoot.  A  valuable  paper,  cover- 
ing the  whole  ground  and  showing  the  adaptation  of  various  methods.  Illus- 
trated.   Lon.   Engineer,  M?i9  21,  i^^i.     Van.  Nos.  Eng.  Mag.,  Aug.,  i856. 

The  Theory  of    By  M.  Ledoux,    Gives  theoretical  conditions  of  the  successful 

working  of  three  types— GifFord's  air  machine,  Pictet's  sulphurous  acid  machine 

and  Carre's  ammonia  machine.    Enough  of  the  practical  details  are  given  to 

explain  the  rationale  of  the  operation.     Van  Nos^  Eng.  Mag.<,  Vol.  XXI.,  p.  89. 

Ice  Making. 

And  Machine  Refrigeration.  A  description  of  the  methods  of  ice  manufacture, 
andtheuseof  I efrigerating  machines.  Illus.  By  F.  A.  Fernald.  Pop.  Sci.Mon»p. 
May,  i89i,  pp.  i9-3o. 
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Ice  Making,  continued. 

Plant,  i:5-7bKr,  at  Birmingham,  England.  Illustraied  description.  Lon.  Engineer, 
Jan.  2S,  1889. 

Plant,  Linde  System.  The  Linde  works  in  London,  said  to  posess  the  largest 
refrigerating  apparatus  in  the  world,  are  fully  described  and  illustrated.  Lon. 
Eni'ineer.    Set.  Am.  Sup,,  No.  757,  July  3,  i89o,  pp.  i2o89-i2. 

Illumination.  Economical  from  Waste  OUi.  By  J.  B.  Hannay.  before  the  Society 
of  Arts.  Describes  the  lucigen,  an  apparatus  in  which  compressed  air  is  used 
with  waste  oils,  audits  applications.  7our,  Soc.  Arts,  Dec.  2,  1887:  Set.  Am. 
Stfp.,  Jan.  14. 1888.    Abstracted  in  Lon.  Et^.t  Dec.  9. 1887. 

Impact.    Effect  of.    See  Metals. 

Inclined  Plane  Railroads.    See  Railroads^  Inclined  Plane. 

Indexing,    ^e  Reading- and  Indexing. 

Indicators.    See  Engines ^  Steam,  Indicators. 

IngersoU  Seargeant  Mining  Machinery.    See  Mining  Machinery. 

Injectors, 

And  Steam  Pumps,  Comparative  Efficiency  of.  Finds  the  relative  economy  and 
difference  in  amount  of  fuel  used  with  a  boiler  fed  by  a  pump  and  by  an  in- 
jector.   Stevens  Indicator,  April  20,  i^^\Am.  Eng.,  April  18,  x888. 

From  the  French  of  M.  Jean  Pochet.  Gives  mathemetical  investigation  of  the 
injector  and  its  application  to  pumps,  presses,  etc.  Van.  Nos.  Eng.  Mag,, 
Vol.  XVI.,  pp.  209  and  i34;  also  Van  Nos.  Set.  Series,  No.  29. 

By  P.  H.  Rosenkranz.  Gives  a  brief  account  of  the  development  of  the  Gifford 
injector,  as  well  as  a  description  of  the  other  best  known  injectors.  Van.  Nos. 
Eng.  .Mag.,  Vol.  VIII.,  p.  71. 

By  A.  Winkler.  Gives  the  mathematical  theory  of  the  injector.  Van.  Nos. 
Eng.  Mag.,  Vol.  IV . ,  p.  352. 

Injectors,  Efficiency  of  as  Compared  with  Steam  Pumps.  By  D.  S.  Jacobus*.  A 
mathematical  treatment  of  the  subfect.    Am.  Estg.t  Aug.  3i,  1887. 

Exhaust.  An  explanation  of  the  action  of  an  exhaust  injector.  Am.  Mach.  Oc- 
tober, 1887.    R.  R'  Cat.,  Nov.  4,  i887. 

Mechanics  of  the.  By  J.  B.  Webb,  before  the  Scran  ton  meeting  of  the  American 
Society  of  Mechanical  Engineers.    Am.  Eng.,  Oct.  17,  1885. 

Worked  by  exhaust  steam  as  boiler  feeders.    Mechanical  Engineer,  April  4,  i885. 

Inland  Navigation. 

An  Enlarged  Water-  Way  Between  the  Great  Lakes  and  the  Atlantic  Ocean.    Ab- 
stract of  a  paper  by  E.  L.  Corthell,  before  the  Can.  Soc.  C.  E.,  advocating  a 
Huton-Ontario  Ship  Railway,  and  giving  estimates  of  cost.    Ry.  Rev.,  Feb. 
,  14. 1891.  pp.  99-100. 

Fourteen  papers  on  canals  and  inland  navigation  were  presented  before  the  re- 
cent Canal  Conference  held  under  the  auspices  of  the  British  Society  of  Arts. 
They  are  mostly  indexed  under  canals.  See  your.  Soc.  of  Arts,  May  25,  et  seq. 
1888. 

In  Germany.    See  Railtuays  and  Waterways. 

In  Great  Britain.  By  E.  J.  Lloyd,  before  the  Society  of  Arts  Canal  Confer  ence. 
Gives  history  of  the  development  of  inland  navigation.  Jour.  Soc.  Arts,  May 
2S.  1888. 

Proceedings  of  the  1886  International  Convention  for  Promoting  Inland  Naviga- 
tion, held  at  Vienna,  Austria.    Annates  desP.  6'  C,  June,  1888. 

Suggestionsfor  its  Improvement.  By  M.  B.  Cots  worth  before  the  Society  of  Arts 
Canal  Conference.  Discusses  the  present  condition  of  inland  navigation  in 
the  United  Kingdom  and  gives  suggestions  for  its  improvement.  Jour.  Soc. 
Arts,  May  2S,  1888. 

See   Waterways,  Canals,  Inland  Navigation, 
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Inspection. 

EH£^ineerin£r  Inspection,  A  lecture  before  the  students  of  the  Rennselaer  Poly- 
technic Institute.  By  O.  F.  Nichols.  Sets  forth  the  work  of  inspector  and  his 
relation  to  the  contractors  and  engineers.  En£r.  ^^^^^.  March  21,  i89i,  pp. 
264-5,  et  seg. 

Of  Metallic  Structures,  By  James  Sanderson.  Treats  especially  of  tension 
members  and  riveted  work.     Van,  Nos,  Eng',  Ma£,,  April,  1885. 

Of  Materials  0/  Construction  in  the  United  States.  A  paper  by  Geo.  H.  Clapp 
and  A.  £.  Hunt,  read  at  the  N.  Y.  (iSqo)  meeting  of  the  Brit.  Iron  and  Steel 
Inst.  Gives  general  specifications,  form  of  test  pieces,  etc.  Am,  M/r.,  Dec. 
5.  1890,  p.  8,  Dec.  12,  p.  18. 

0/ Materials  0/  Construction  in  the  United  States,  A  valuable  paper  by  Mr. 
George  H.  Clapp,  Pittsburgh,  Pa.,  giving  specifications,  methods  of  testing 
and  inspecting,  etc.    Am,  Mfr„  May  31, 1889. 

Institution  of  Civil  Engineers.  Its  History .  A  very  satisfactory  account  of  the  ori- 
gin, changes,  progress,  classes  of  members,  distinguishing  features,  etc.,  of 
this  famous  body.  The  account  is  of  especial  interest  to  those  interested  in 
engineering  society  relations  in  America.  Proc.  Inst.  C,  £.t  Vol.  LXXXVI., 
P-  153. 

Instruments.    Nand-Booh  and  Illustrated  Catalo£rue  of  Ens^neers*  and  Surveyors' 
Instruments.    Full  description  of  the  instruments  with  directions  for  their  care 
and  adjustment.    Articles  on  the  planimeter,  stadia  measurements,  etc.,  p. 
ISO.    Buff  &  Berger,  Boston. 
See  Distance- Measuring'  Micrometers. 

Insulators,  Oil.  Descriptive  ardcle  by  Mr.  F.  S.  Pope.  lUus.  Elec.  Eng.,  Oct.  28. 
i89i,  pp.  471-2. 

Integrators. 

Integraph.  An  instrument  for  constructing  the  curve,>«=/V  (X)  +<:.  Illustrated 
and  described.    A  French  invention.    Sci,  Am,  Sup.,  Nov.  7,  1885. 

Mechanical.  By  Prof.  H.  S.  H.  Shaw.  A  most  exhaustive  paper,  giving  theoiy, 
cuts  and  practical  advantages  of  all  existing  varieties  of  integrators  or  plani- 
meters.  Proc.  Inst.  C.  E.,  Vol.  LXXXII.,  p.  75;  also  Van.  Nos.  Eng,  Mag,, 
Nov  1885. 

See  Planimeters. 
Interlocking  and  Signaling.    See  Railroad  Signaling. 
Interstate  Commerce  Commission. 

And  Its  Work,  Article  discussing  this  subject.  By  Hon.  Augustus  Schoon- 
maker.    R,  R.  Gaz.,  Oct.  16,  i89i,  pp.  725-6. 

For  summary  of  third  annual  report  and  editorial  comments  on  same.  See  :  R. 
R.  Gaz.,  Jan.  xo,  1890.  ,Ry,  Rev.,  Jan.  11  and  i7,  1890,  Eng,  News,  Jan.  11,  1890. 

Report  by  Prof.  H.  C.  Adams.  Abstract  of  tables  in  R.  R.  Gaz.,  Aug.  2a.  29, 
i89o.  pp.  583-90,  606.  Ry.Rev.,  Aug.  23,  i89o,  p.  498.  Ed.  review  in  Eng.  News* 
Aug.  23,  1890,  pp.  168-70. 

Report  of.    Fourth  annual  report    Abstract  of  the  general  matter  in  R.  R.  Gaz,, 

Dec.  12,  18Q0,  pp.  837-i>.    Full  report,  Ry,  Rev.,  Dec.  13,  i8go,  pp.  755-7,  et  seg. 
See  Railroad  Statistics, 
Inventions.    See  Engineering  Inventions. 
Iron. 

Alloys  of  Iron  and  Silicon.  A  paper  read  at  the  Paris  meeting  of  the  British  Iron 
and  Steel  Institute,  by  R.  A.  Hatfield,  Sheffield,  England.  Am.  M/r.,  Oct.  n, 
i889;  etseg.i  Lon.  Eng.,  Oct    18, 1889. 

Bar,  cost  of  production  in  Eastern  mills,  itemized.    Iron  Age,  May  21,  i884. 

Car  Wheel,  Microscopic  Structure  of.  By  F.  L.  Garrison.  A  paper,  with  4  plates, 
before  the  Am.  Inst.  Min.  Engrs.,  Pittsburg  meeting,  18S6;  Ry.  Rev.,  May  8, 
1886:  your.  Frank  Inst.,  Aug.,  18^6. 
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Iron,  continued 

Cast  Iron. 
For  Engineer tH/r  Pur f  OSes,    By  J.  S.  Brodie,  before  the  Liverpool  Engineering 
Society.     Treats    of  the  nature,  strength  and  other   properties   of  cast 
iron.     Van  Nos,  Eng.  Mae-,  Vol.  XXII.,  p.  X7. 

Aluminum  in.    SeeA/uminum. 

Casi,  Effects  of  Silica  and  Aluminum  in.    See  Silica. 

Founding  qf.    See  Alloys. 

Fracture  of,  A  paper  on  viscosity  and  vegetation  in  metals.  Van  Nos.  Eng. 
Mag.,  Vol.  XXII.,  p.  507. 

Influence  of  Silica  in  Cast  Iron.  Paper  by  W.  J.  Keep,  Detroit,  Mich.  Read 
before  the  Am.  Inst.  Min.  Eng.,  at  New  York  meeting,  Feb..  i889.  Trans. 
A.  /.  M.  E.,  New  York  meeting,  Feb.,  iW9. 

Malleable  Iron  Castings.  A  description  of  the  most  im  proved  process  of  mak- 
ing malleable  iron  castings.  Read  before  the  Iron  and  Steel  Institute  by  T. 
Nordenfeldt.    Lbn.  Eng.,  May  15,  iS8s:  Am.  Mach.^  June  6, 188S. 

Manganese  in.  A  paper  by  W.  J.  Keep  giving  the  results  of  an  extended  ser- 
ies of  experiments.  Gives  tables  of  results,  diagrams  and  discussions. 
Trans.  A.  I.  M.  E.,  i89i,  pp.  a6. 

New  method 0/  Ornamenting  Castings,  Consists  of  lining  the  mold  with  carbon- 
ized fabric,  such  as  lace.     Abstract  of  remarks  mode  by  Mr.  A.  E.  Outer- 
bridge,  Jr.,  before  the  Franklin   Institute.     R.  R.  6-  Eng.  Jour.,  July, 
i887. 

Phosphorous  in  Cast  Iron,  Paper  by  W.  J.  Keep,  of  Detroit,  Mich.  Trans.  A. 
I.  M.  E.,  Ottawa  meeting,  Oct.,  X8S9. 

Tests. 
How  to  Test  Cast  Iron.  An  article  by  Prof.  J.  B.  Johnson,  Washington  Uni- 
versity, St.  Louis,  describing  a  new  form  of  testing  machine  for  cast  iron, 
discussing  methods  of  testing  cast  iron,  and  proposing  a  new  rule  for  com- 
puting resilience:  also  proposed  change  in  specifications.  R.  R,  Gaz,, 
Sept.  i3.  i88g:  Eng.  News,  Sept.  14.  i889;  Ry.  Rev.,  Sept.  14.  1889:  Meeh. 
World,  Oct.  i9,  1889. 

Haw  to  Test.    See  Testing  Material. 

An  editorial  review  of  Prof.  J*  B.  Johnson's  paper  read  before  the  A.  S.  C. 
E.    lUus.    Lon.  Eng.,  July  4,  i89o,  pp.  i9-ao. 

Some  Tests  on  the  Strength  of  Cast  Iron*  made  in  the  Laboratory  of  Applied 
Mechanics  of  the  Mass.  Inst,  of  Tech.  By  Gaetano  Lanza,  with  various 
students.  Includes  tests  for  modulous  of  elasticity  in  tension  and  cross 
breaking,  tests  of  window  lintels,  pulleys,  and  of  the  holding  power  of  keys 
and  set  screws*     Tech,  Quart.*  Vol.  II.,  1888,  No.  2,  pp.  x43-9X. 

Malleable  Cast.  Physical  Tests  of.  By  Prof.  Ricketts.  Specimens  tested 
for  tension,  compression,  bending,  with  skin  on  and  off,  elastic  limit  and 
ultimate  strength  found.  Van  Nos.  Eng,  Mag.,  April,  1885.  See  also 
McUleable  Castings. 

See  Castings.    Car  Wheels. 

Changes  in  Iron  Produced dy  Thermal  Treatment.  Paper  by  E.  J.  Ball  read  be- 
fore the  Iron  and  Steel  Inst.,  giving  the  results  of  some  experiments  on  the  re- 
lation between  the  tempera  ture  of  maximum  tenacity  and  the  carbon  in  the 
iron .    Lon .  Eng. ,  May  22,  i89i ,  pp.  63o-i . 

Continued  Contraction  of, 'When  subjected  to  repeated  sudden  coolings.  The 
phenomenon  explained  by  H.  M.  Howe.  T^ans.  A.  I,  M.  E.,  Halifax  meeting, 
i885. 
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iron,  continued, 

Corrosion,  of. 
The  effects  of  various  kinds  of  liquids,  hot  and  cold,  on  iron,  and  the  best 

means  of  preserving  it  under  such  conditions  from  corrosion.     Trans,  Inst, 

C  i?.,  Vol  LXXXV..  p.  295. 
A  description  of  a  process  for  preventinK,  by  forming  a  coating  of  black  oxide 

on  the  iron.    Lecture  of  Prof.  Barif,  London.    En£r.  News,  July  11, 1878, 

pp.  220-2.    Further  notes,  ibid,  Oct.  24,  1878,  pp.  337-8. 

By  A.  C.  Brown,  before  the  Edinburgh  meeting  of  the  Iron  and  Steel  Institute. 
Explains  the  process  involved  in  the  rusting  of  iron .  ^m.  i^n;^.,  Sept.  26. 
1888;  Mast.  Mech.,  October,  1S88:  Lon. Engineer,  Sept  2, 1888. 

By  Smoke,    See  Viaducts,  Across  R.  R,  Tracks. 

An  improvement  over  the  Bower-Barff  process  for  small  articles.  The  method 
given  to  the  public  by  Col.  A.  R.  Buffington,  of  the  Ordnance  Dept.  U.  S. 
Army.    Mechanics, 'iwMiX^'^.    .S^^ also  Paints. 

Protection  against.  By  H.  Haupt.  Describes  a  new  process  for  protecting 
iron  from  corrosion,  which  treats  the  heated  metal  in  retorts  with  steam  and 
hydrocarbon  vajpor.    Am.  M/r.,  July  6, 1888. 

See  Iron  and  Steel,  Bower-Barff  Process. 

Corrugated.    See  Corrujpated  Iron. 

Crushitt£r  Strength  0/  American,  By  T.  C.  Clarke.  Gives  details  of  results  at- 
tained  from  experiment  made  to  find  absolute  crushing  strength  of  Phoenix 
iron.  Also  discussion  of  the  mercurial  gauge.  Trans.  A,  S.  C,  £.*  Vol.  II., 
p.  229. 

Crystallitation  of.  Causes  of  the*  Paper  by  Mr.  Thos.  Morris,  F.  G.  S.,  reprinted 
from  Proc.  Liverpool En£.  Soc,  Am.  Mfr.,  AprilliS,  1890,  etseg. 

Durability  of,  for  Engineering-  Structures.  By  G.  J.  C.  Dawson.  A  paper  before 
the  Civil  and  Mechanical  Engineering  Society,  treating  of  the  durability  of  cast 
and  wrought  iron  structures.     Van  Nos.  Eng.  Ma£.,  Vol.  V.t  p.  '^. 

Effect  of  Intermittent  Strains  upon .  By  B.  Baker  in  his  address  before  the  Mech- 
anical Section  of  the  British  Association.  An  historical  review  with  some  new 
facts  from  his  own  experiments.  Iron,  September  18,  1885.  Iron  Aire,  Oct.  8, 
i885. 

Effects  of  Heat  and  Cold  on  Iron,  Steel  and  Copper.    See  HecU  and  Cold. 

Founding^,  Practical,  By  J.  E.  Crane  and  J.  R.  Speck.  Treats  of  the  apparatus 
and  tools  for  molding,  green  sand  and  its  treatment,  etc.  Am.  Eng^.,  hprAt 
and  20,  i887> 

Founding^,  Scientific.  By  Tliomas  Turner.  Paper  read  before  the  South  Staf- 
fordshire Inst,  of  Iron  and  Steel  Managers,  Dudley,  March  19, 1887.  Object  of 
the  paper  is  to  examine  the  materia]  with  which  the  ironfounder  has  to  do  and 
consider  those  chemical  and  mechanical  characters  which  affect  it.  A  good 
paper.    Lon.  ^^i^".,  April  z,i8S7.    />r<?^/.^»,fr.,  April  8,  etc.,  1S87. 

History  of  Decarbonizing.  Gives  the  abstracts  of  the  abridgements  of  the  speci- 
cations  relating  to  the  manufacture  of  iron  and  steel  in  the  department  of  de- 
carburizing  and  purifymg  crude  iron  so  as  to  make  it  malleable  and  tenacious. 
Van  Nos.  Eng.  Mag.,  Vol.  I.,  p.  193,  358,  etc. 

Internal  Stresses  in.  By  Gen.  N.  Kalakoutzky.  A  valuable  series  of  articles  giv- 
ing results  of  original  investigations.  Discusses  the  determination  of  the  influ- 
ence of  internal  stresses,  method  of  determining  them,  reduction,  etc.  Lon. 
Engineer,  Dec.  9, 16,  23,  i887:  Sci.Am,  Sup.,  Feb.  18,  25, 1888. 

Investigations  on  the  Influence  of  Heat  on  the  Strength  of  Iron,  Report  of  Profes- 
sor Martens  of  the  commission  of  two  German  societies  appointed  to  make  in. 
vestigations.  Experiments  described  and  results  given.  Proc.  Inst.  C.  E.,  Vol. 
CIV..  1891,  pp.  209-24. 
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Manufacture, 
Address  to  the  Chemical  Section  of  the  British  Association,  by  Sir  Lowthian 
Bell,  President  of  the  Section.    Lon.  En£,  Sept.  20,   1889.   Vol.  XLVIIl., 
P-349. 

Magnetic  Concentrates  in  the  Port  Henry  Blast-Furnaces,  A  paper  by  N.  M. 
Langdon  giving  the  results  of  his  experience  in  the  use  of  concentrates. 
Trans.  A,  /.  M.  jE.,  p.  3.    Reprinted  in  Eng^.  News,  Oct.  i7,  i89i,  pp.  35i-2. 

New  Direct  Process  of.  Gives  the  result  of  eziperiments,  extending  over  sev- 
eral months.     Van.  Nos.  Eng,  Mag,,  Vol.  XXVII.,  p.  i9i. 

Probable  Future  of  the,  A  paper  by  Sir  Lowthian  Bell,  read  before  the  Pitts- 
burgh International  meeting,  Oct.,  1890,  giving  also  somewhat  of  a  historical 
sketch.    Tranj.  ^. /.  J/.j?.,  1890,  pp.  Z7*    Discussion,  pp.  iT-ai* 

Early  Steps  in.  An  historical  paper  by  Wm.  F.  Durfee.  Illustrated  Pop,  Sci, 
Mon.,  Dec.  1890.  pp.  i4^-73. 

Mitis-Castings  from  Wrought  Iron  or  Steel,  By  Peter  Oslberg  before  the  Am . 
Inst.  Min.  Engrs..  at  the  Pittsburgh  meeting,  Feb.,  1886.  Describes  methods 
which  are  now  extensively  used  in  Sweden  for  casting  wrought  iron. 

Alitis  Process,    See  Iron  and  Steel  Mitis  Process, 

Molecular  Changes  Produced  in,  by  Variations  of  Temperature,  By  Prof.  R.  H. 
Thurston.     Van  Nos.  Eng.  Mag,*  Vol.  IX.,  pp.  i69  and  273. 

Metallurgy,  The  Progress  of.  Address  before  British  Association  at  Newcastle, 
by  Sir  Lowthian  Bell*  F.  R.  S.    Complete  reprint.    Iron  (London)  Nov.  8,  i889. 

Ores. 
Concentration  of .    A  paper  by  Mr.  John  Birkinbine  and  Thomas  A.  Edison, 
reviewing  the  various  methods  in  use  for  concentrating  iron  ores.  Am,  Mfr. 
July  5,  1889. 

Reduction  of.  A  good  paper  before  the  Iron  and  Steel  Institute  by  Sir  Low- 
thian Bell.  Treats  of  the  reduction  of  the  ores  of  iron  in  the  blast  furnace, 
with  discussion.    Lon.  Eng.,  Sept.  23, 1887. 

.Oxidation. 

Of  Iron,  Some  Experiments  on.    By  F.  G.  Calvert.    Van  Nos,  Eng,  Mag.,  Vol. 
VIII..  p.  127. 

Pig.  A  lecture  before  the  Franklin  Institute*  by  A-  E.  Outerbridge.  on  the  1  ro- 
duction  of  pig  iron,  including  the  relations  between  its  physical  proper  lies 
and  chemical  constituents.    Sci.  Am.  Sup,,  April  14.  i888- 

Cupolas  for  Melting.  By  M.  A.  Gouvy,  Jr.  Illuslrated.  Trans'atid  from  the 
French  by  W.  F.  Durfee.    E.  6-  M.  Jour.,  Feb,  16,  i889,  et  se/. 

development  of  the  Manufacture  in  the  United  States.  Leciure  by  Mr.  John 
Birkinbine  before  Franklin  Institute  giving  extensive  tables  showing  produc- 
tion in  U.  S.  and  other  countries.  Jour,  Frank,  Inst,,  June,  i89i,  pp.  337- 
353. 

Relation  between  Physical  Properties  and  Chemical  Constituents  of.  Abstract  of 
a  lecture  before  the  Franklin  Institute,  by  Alex.  E.  Outerbridge.  Jr.  Jour. 
Frank.  Inst.,  March,  1888. 

Production  of  Pig,  of  a  Definite  Composition,  By  H.  Pilkington.  Before  the 
South  Staffordshire  Iron  and  Steel  Institute.    Am.  Mfr.,  Jan.  i3, 1888. 

Producing  Districts  tn  the  U.  S.  A  series  of  articles  by  John  Birkinbine,  Sec'y. 
Am.  Assoc,  of  Charcoal  Ironworkers,  which  promises  to  be  of  considerable 
value.    Began  in  Age  of  Steel,  St.  Louis,  March  7, 1885. 

Valuation  of.  By  A.  E.  Tucker,  before  the  Society  of  Chemical  Industry.  A 
valuable  paper.    Lon.  Eng.,  July  20,  1888. 

Production,  Developnunt  of ,  in  the  last  ten  years.     By  F.  Kupelweiser.    Statis- 
tics, etc.    Zeischr,  d.  Oesterr.  Ing.-u.  Arch.   V.,  1886,  pp.  36- 50. 
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Iron,  continued. 

Resistanceoft  to  Strains.  Gives  brief  summarf  of  the  behavior  of  iron  under 
strains.     Van  Nos^  En£,  Mag".,  Vol.  IX.,  p.  ii3. 

Russian  Sheet  Iron,  Manufacture  of.  Paper  by  F.  Lynwood  Garrison  in  Journal 
of  the  U' S- Association  of  Charcoal  Iron  Workers.  Describes  process  of  manu- 
facture.   E.  6* M.  your.,  Dec.  i,  1888.    Am,  Mfr.,  Dec.  i4, 1888. 

Silicon  and  Sulphur  in.  By  Thomas  Turner  before  the  Iron  and  Steel  Institute. 
A  record  of  interesting  experiments  on  the  effects  of  an  addition  of  sulphur  to 
cast  iron  rich  in  silicon.  Concludes  that  sibcon  has  the  power  of  expelling 
sulphur  from  cast  iron. 

Spongy.  Treats  of  the  manufacture  and  properties  of  spongy  irons.  VanNos. 
En£.  Mar.,  Vol.  XIII.,  p.  3oi. 

*       Stay 'Bolt  Iron.    New  Test  for.     A  special  bending  test  of  great  simplicity,  yet 
of  much  value.    Iron  Age,  May  21,  1885. 

Tensile  Strength^  Experiments  on  the,  of  Bar- Iron  and  Boiler-Plate.    By  C.  B. 
Richards.  Object  of  the  paper  is  to  give  particulars  and  results  of  experiments 
made  at  the  Colt's  Armory  testing  machine  on  the  tensile  strength  of  Ameri- 
can bar  iron  and  boiler-plate:  also  describes  a  gauge  for  measuring  elongation 
and  contraction  of  specimens;  also  tabulates  results  oi  experiments.     TVoaj. 
A.  S.C\  E.,  Vol.  II.,  p.  339. 
Wrought  Iron. 
By  J.  Starkie  Gardner.    A  lecture  before  the  section  of  Applied  Art  of  the  So- 
ciety of  Arts,  treating  the  use  of  wrought  iron  in  ornamentation.    Jour.  Soc. 
Arts,  Feb.  aS,  1887- 

Aluminum  in.    See  Aluminum. 

Causes  0/ Defects  in.  By  A.  D.  Elbers,  m  E.  6*  M,  Jour.  Ry.  Rev.,  July  20, 
i889. 

Direcifrom  the  Ore,  9iliV0Ctss  of  making.  By  W.  P.  Ward.  Trans.  A.  7. 
A/.  ^.,  Vol.  XII. 

Influence  of  Punching  and  Drilling  on  Strength  nf.  Results  of  a  series  of  e xperi- 
ments  in  Zurich.    Abstract  Inst.  C.  E.,  Vol.  LXXXV.,  p.  4ai. 

Rerollingand  Reheating.  Gives  the  results  of  experiments  on  the  strength  of 
wrought  iron  in  bars  and  in  chains:  effects  of  different  degrees  of  reduction 
in  rolling,  of  reheating,  rerollingand  hammering;  comparison  of  chemical 
causes  with  physical  results,  correct  form  of  test  pieces,  and  miscellaneous 
investigations  into  the  physical  properties  of  rolled  wrought  iron.  Report 
o/U,  S.  Board  of  Testing,  etc..  Vol.  L,  1881,  pp.  x-240. 

Tests.  Tabulated  records  in  detail  of  results  obtained  from  over  a,ooo  test 
pieces  of  wrought  irons.  Rept.  U.  S.  Board  0/  Testing,  Vol.  I..  z88i,  pp.  46- 
9i. 

Iron  and  Steel. 

Review  of  the  memoir  of  M.  Considere.     By  M.  A.  Berton.    (Contains  a  brief 
summary  of  the  interesting  paper  of  M.  Considere.)     Mem.  de  la  Soc.des  Ing. 
Civils,  March,  1886,  pp.  262-286. 

Action  of  Tidal  Streams  on.    See  Metals, 

Analyses.  By  J.J.Morgan.  Gives  directions  for  the  estimation  of  graphite, 
silicon,  sulphur,  Manganese,  phosphorus  and  carbon.  Sci,  Am.  Sup.,  July  23. 
i887. 

Analysis,  International  Standard  of  A  paper  by  Prof.  John  W.  Langley.  Proc, 
Engrs.  Soc.  of  W.  Penn.,  Vol.  V.,  1SS9,  pp.  20-5.    Discussion,  pp.  26^. 

Analysis  of,  as  Practical  in  Large  Industrial  Works.  A  series  of  papers  describ- 
ing methods  of  Industrial  Analyses.  By  Auguste  J.  Rossi.  Iron  Age,  ^Ar^xf^ 
5,  i89i,  pp.  426-7,  etseg* 

Bower-Barjf  Process.  ByA.S.  Bower.  The  object  of  the  paper  is  to  show, 
what  may  be  done  in  protecting  iron  and  steel  from  rust  by  forming  upon 
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Iron  and  Steel,  Analysis^  Bcwer-Barjf  Process t  continued. 

their  surfaces  a  film  of  magnetic  oxide*    Van,  Nos.  EMgr-  Mag^.^,  Vol.  XXIX.. 
p.  37o. 

Treatment  oft  to  Prevent  Corrosion,  Py  Prof.  Barff.  A  lecture  before  the  So- 
ciety of  Arts,  describing  the  Barff  process  of  protecting  iron.  Van.  Nos, 
EnsT'  Mag-,,  Vol.  XVIII.,  p.  35o.  and  Vol.  XX.,  p.  439. 

Described  in  an  illustrated  paper  by  Geo.  W.  Maynard.  TVans.  A.  S.  M,  E„ 
Vol.  IV.,  p.  3si. 

Treated  Historically  and  Analytically  ^  from  the  proceedings  of  the  Inst,  of 
Civil  Engrs.,  published  in  Iron,  Nov.  28,  i884. 

Buminsr  of,  A  short  article  showing  it  to  be  due  to  O;  reduced  from  the  cinder 
in  the  caseofiron  and  to  the  oxidation  of  the  manganese  and  silicon  in  the  case 
of  steel.    Iron  Age,  Nov.  I3,  1884. 

Classification  of.  An  excellent  classification  and  definition  of  the  terms  *^ron" 
and  "steel"  and  their  varieties,  given  by  William  Kent,  in  z8S3,  in  his  expert 
testimony  in  a  patent  case.    R.  R,  &•  Eng:  your.,  April,  18S7. 

Classification  0/  and  Specifications  of  Tests.  Adopted  by  the  Soc.  German 
Iron  Masters.    Eng.  News%  April  8,  18S3,  pp.  ti4-i6. 

Conley  Lancaster  Process  of  making  iron  and  steel  direct  from  the  ore.  An  illus- 
trated article  describing  the  process  in  considerable  detail  and  giving  an  esti- 
mate of  the  cost  of  plant  and  of  producing  ingots-  Am.  Mfr.,  Feb.  14,  i8()o,  p. 
7.  April  18,  1890. 

Contraction  of  Area  of  Cross-Section  as  an  Index  0/  Quality  in  Tests  0/  Iron  and 
Steel,  A  brief  article  by  P.  Kreuzpointner,  asserting  that  contraction  of  area 
is  a  misleading  index  as  to  quality.    Eng.  News,  June  20.  i89i,  pp.  79-80. 

Estimating  the  Amount  of  Carbon  in.  A  paper  read  before  the  Birmingham 
Phil.  Soc,  Eng.    Various  methods  given.    Illustrated.    Iron,  July  24, 1885. 

Evolution  of  the  American  Rolling  Mill,  Address  of  R.  W.  Hunt,  Pres.  Am. 
Soc.  M.  E.  Reprinted  in  full  in  R.  R.  Gas,,  Nov.  so,  1891,  pp.-8i7-2o.  E.  6*  Af. 
7our.,No\.ii,iigi,etse^.  Eng,  News,  Nov .  ^,  ligi.  Iron  Age, 'Sov.  iq,i^i, 
et  sec- 
Experiments  on  the  Effects  0/  Pickling  and  Rusting  on  the  Strength  of  Iron.  By 
A.  Ledebar  in  Mitteilungen  aus  den  Koe.  tech.  Versuch,  su  Berlin,  ]89o.  Sup.  I. 
Gives  results  of  experiments  on  various  forms  in  steel  and  iron,  treated  in  dif- 
ferent ways.  Abs.  Proc.  Inst,  C  E.,  i89i.  Vol.  CIV.,  pp.  399-403.  Abstract 
Iron  Age,  Aug.  20,  i89i,  pp.  a83-3. 

Experiments  on  Iron  and  Mild  Steel.  Describes  experiments  made  at  the  Duis- 
bury  Bridge  Works  on  riveted  girders  of  mild  steel  and  wrought  iron.  Van 
Nos.  Eng,  Mag,,  Vol.  XXIX.p  p.  379. 

Hardening  of.  By  Prof.  R.  Akerman.  Treats  of  the  different  methods  of  hard- 
ening, and  gives  tables  of  strength  of  metals  treated  indifferent  manners.  Van 
Nos.  Eng.  Mag.;^o\.  XXII.,  p.  485. 

Increase  in  Elastic  Limit  due  to  high  strains  in  tension  and  cross-breaking  and 
the  practical  value  of  such  increase.  By  R.  II.  Thurston.  Trans.  A.  S.  C.  E., 
Vol.  IX.,  i73-i85. 

Industries  of  America.  A  paper  by  Sir  James  Kitson,  containing  some  notes  on 
the  trip  of  the  British  Iron  and  Steel  Inst.  Eng.  Mag.,  July,  i89i,  pp.  484-97.  Re- 
printed from  the  Contemporary  Review, 

Influence  of  an  Increase  of  Temperature  on  the  tensile  strength  and  durability  of 
iron  and  steel.  A  paper  by  E.  Comut,  translated  by  Chief  Engr-  B.  F.  Ishe  r- 
wood,  U.  S.  N.    your.  Frank.  Inst.,  April.  1885. 

Low  Temperatures.     By  J.  J.  Webster.    Gives  results  of  experiment  at  low  tem- 
peratures to  find  the  effect  of  cold  on  the  strength  of  iron  and  steel.     Van 
Nos-  Eng.  Mag.,  Vol.  XXIII.,  p.  298. 
IS 
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Iron  and  Steel,  continued. 

Mcmufacture  of  Continuous  Sheets  of  Malleable  Iron  and  Steely  Direct  from  Fluid 
Metal.  Paper  by  Sir  Henry  Bessemer,  before  the  Iron  and  Steel  Inst.,  de- 
scribing this  process  and  giving  an  account  of  its  development.  lUus.  Re- 
printed in  E.  6*  M,  7our,,  Oct.  24,  i89i,  pp.  473-4.  Ry.  Rev*,  Oct.  24,  i89i,  pp. 
687-9.    En£.  Newst  Oct.  24,  i89i,  pp.  38i-2. 

Memoirs  on  the  Use  of*  in  construction.    By  M.  Considere.     AnnaUs  des  P.^C.^ 

i885.  April,  pp.  574-775. 
See  Corrosion. 

Microscopic  Structure  of.  By  F.  Lynwood  Garrison,  before  the  Am.  Inst.  Min. 
En  grs.  Describes  methods  of  making  the  examination,  and  gives  10  heliotypes 
of  sections.  Useful  adjunct  to  the  testing  machine,  your.  Fremk.  Inst.^  Oct., 
iS85. 

Mitts  Process,     Presented  to  the  U.  S.  Naval  Institute,  May  11, 1885,  by  W.  F. 
Dufree,  M.  E.    Proposes  among  other  things,  the  construction  of  cannon  with 
mitis  iron  or  steel  by  the  Rodman  process  of  casting.    Proc.  U.  S,  Naval  Inst. 

Vol.  XIII..  No.3- 
Mitis  Process.    See  Iron,  Mitis  Process  of  making^  casting^s  of  MallasbU  Iron. 

Physical  ConcUti/*n  iron  and  steel.  By  D.  E.  Hughes.  A  paper  read  before  the 
Inst,  of  Mech.  Engrs.     Van  JVos.  Eng.  Mag.,  March,  1884. 

Preservation  of.  Extracts  from  papers  by  prominent  engineers  concerning  the 
use  oi  red  lead  for  painting  iron  and  steel.  Pamphlet,  pp.  24.  Published  by  the 
National  Lead  &  Oil  Co.,  No.  28  Burling  Slip.  N.  Y. 

Preservation  of.      By  Woodruff  Jones,  A*  M.,  mentions  different  methods  and 
advocates  painting  with  red  lead.     The  Gresner  Rust  Proof  Process.     Illus. 
R.  R.  6*  Eng,  your*.  April,  i89i.    Eng»  Record,  April  18,  i89i,  pp.  325-6. 

Paris  Exhibition.  Series  of  valuable  articles  containing  data  concerning  pro- 
duction, composition  and  qualities  of  various  irons  and  steels.  Lon.  Engineer, 
Nov.  1,  i889,-Vol.  LXVIIL,  p.  367,  et  seg. 

Physical  Properties  of  ,  at  Higher  Temperatures.  A  valuable  series  of  experi- 
ments made  by  Mr.  James  C.  Howard  at  the  Watertown  Arsenal,  on  ratio  of 
expansion,  modulus  of  elasticity,  strength,  internal  strain^  and  also  on  riveted 
joints.  Proc*  Soc,  Arts,  (Boston).  i89o,  pp.  45-60.  R.  R.  Gas,,  May  9,  z89o.  p. 
3»6. 

Qualities  of.    By  Wm.  Metcalf.     Trans.  A.S.  C.  E.,  Vol.  V.,  p.  323. 

Recent  Developments  in.  Paper  by  George  Burlot,  Member  of  Civil  Engineers' 
Qub  of  Cleveland.  Read  Nov.  12,  i889,  p.  5.  Jour.  Assn.  Eng.  Soc.,  Jan.,  i89o. 
Vol.  IX.,  p.  14* 

Requirements  of  Specifications.  By  Mr.  James  Ritchie.  Jour.  Assn.  Eng.  Soc., 
May.  1890,  pp.  238-41* 

Scienli/ic  Investigations  as  applied  to  the  Manufacture  of  Iron  and  Steel.  Two 
lectures  dehveredby  Dr.  C.  R.  Alden  Wright,  F.  R.  S.,  at  University  College, 
London.  Lon.  j£«;^«^^,  Dec.  27, 1890,  Vol.  LXVIIL,  p.  530 ;  Lon.  Eng.,  Dec. 
20,  i89o,  p.  724.    Iron,  Dec.  27,  i889,  p.  546. 

In  Shear  and  Torsion.  Experiments  to  find  relation  between  tensile,  shearing 
and  torsional  strength  of  wrought  iron,  steel  and  cast-iron.  Proc.  Inst.  C.  E. , 
Vol.  XC.  p.  382. 

Specifications.  Prepared  at  the  Pittsburgh  Testing  Laboratory,  and  contributed 
to  the  Engr.  Soc.  of  West  Penn.  by  Alfred  E.  Hunt.  With  discussion.  A  very 
valuable  paper  and  discussion,  based  on  actual  experience  in  a  testing  1abora> 
tory.    Am.  Eng.,  May  15,  22,  and  29, 1886;  also  Ry.  Rev.,  April  24, 1886. 

Study  of.  By  J.  C.  Bayles.  An  annual  address  before  the  Am.  Inst.  Min. 
Engrs.,  Vol.  XIII. 

Shearing  and  Torsional  Strength  of.    See  Shearing  Strength. 

See  Tests. 
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Iron  and  Steel,  continued. 

Tests, 
Over7oo  specimens  of  iron  and  steel  given  in   detail.      Taken  mostly  from 
£uns.  shot  and  shell.    Watertown  Arsenal  Report  for  x88$.     Ex.  Doc,  No. 
36, 49th  Cong.,  ist  session. 

Low  Temperature  Tests  of.  Brief  abstract  of  report  of  bending  tests  made  by 
Profs.  F.  Stdner  and  H.  GoUner,  Germany.  R.  R.  Gax.t  Nov.  27,  i8qi,  pp. 
837-8. 

Iron  and  Open  Hearth  Steely  Effects  0/ Punching'  and  Reaming-,  Tests  showing 
effect  on  elastic  limit  and  ultimate  strength,  made  by  the  Passaic  Roiling 
Mill  Co.    R.  R.  Gag.,  Dec  12, 1890.  p.  8S6. 

Testing  and  Analysis  0/ Iron  and  Steel.     A  series  of  articles  by  Messrs.  Lead- 
beater  and  Hodgson  giving  full  instructions  in  the  analysis  of  iron.     Jfdech. 
World,  July  4,  i89i,  et^se^. 

Testing  by  electro^magnetism .  By  A.  Herring.  Gives  detail  of  the  process  of 
testing  and  of  the  machine  employed,  l^an  Nos,  Eng.  Mag.,  Vol.  XX.  p. 
405. 

Torsional  Strength  0/ Iron  and  Steel,  Results  of  experiments  at  University 
College,  London.    Proc.,  Inst.  C,  -£.,   Vol.  XC,  p.  382. 

Working  Stress  of*  Some  Notes  on.  By  Benj.  Baker,  before  the  Am.  Soc.  of 
Mech.  Engrs.     R,  R,  Gat.,  Feb.  18, 1887;  alsoLon.  Engineer,  Jan.  21. 1887. 

See  Metals, 

Iron  and  Concrete  in  Building  Construction.  A  valuable  paper  by  G.  W.  Percy,  oi 
San  Francisco,  on  recent  new  uses  of  iron  rods  for  the  tension  side  of  concrete 
when  used  as  floors  and  otherwise  in  cross-breaking  strain.  Illustrated.  Tech. 
Soc.  Pac.  Coast.  Vol.  V.,  p.  i,  (June,  1888). 

Iron  Arches.    See  Arches. 

Iron  Making,  Natural  Gas  in.    See  Gas,  Natural. 

Iron  Paint.    See  Paint. 

Iron  Working. 

With  Machine  Tools.  This  is  Part  IV  ot  a  series  of  articles  on  "Development  of 
American  Industries  since  Columbus,"  by  Wm.  F.  Durfee.  This  number 
treats  especially  of  the  rolling  of  rails.  lUus.  Pop.  Sci.  Mon.,  March,  iS9i,  pp. 
586-99,  et  seq. 

Machinery,  bemg  the  appliances  for  manipulating,  building  and  drilling  the 
great  tubes  of  the  new  Forth  bridge,  these  being  as  much  as  12  feet  in  diameter; 
with  cuts.    Lon.  Engineer,  Jan.  16, 1885,  and  Lon.  Eng„  Jan.  9, 188S. 

Iron  ^Vorks.    Description  0/ the  Works  of  the  Bethlehem  Iron  Co.  By  W.  H.  Jaques, 

late  U.  S.  N.    Illustrated  by  photo-engravings  and  a  map  of  works      Proc.  U. 

S.  Naval  Inst.,  i889.  Vol.  XV.,  No.  4.  p.  531;  whole  No.  5i. 
Ironwork. 

Construction  in  Terry*s  New  Theatre.     By  Max  Am  Ende.    Gives  description, 

with  drawings  of  details  of  the  ironwork  in  Terry's  new  theatre  in  London. 

Lon.  Engineer,  Oct.  7, 1887. 

Ornamentation  in.  A  paper  before  the  British  Civ.  and  Mech.  Engrs.'  Soc.  Am. 
Eng,,  March  i3,  188S. 

Irrigation. 

By  E.  B.  Dorsey.  A  valuable  paper.  Treats  of  the  duly  of  water,  yield  of  water 
from  water-sheds,  storage,  reservoirs,  evaporation  and  seepage,  yield  of  irri- 
gated land,  distribution  of  water,  etc.  Discussed  by  a  large  number  of  engi- 
neers.    Trans.  A.  S,  C.E,,  Vol.  XVI..  p.  102. 

For  a  complete  outline  of  the  methods  and  organization  in  «se  in  State  oi  Colo- 
rado: also  remarks  concerning  flow  of  water  in  open  ditches,  etc ;  also  map  of 
the  water  districts  and  discharge  charts  for  several  rivers.  See  Fourth  Report 
Biennial  Report  of  State  Engineer  of  Colorado.  Parts  I.  and  II . ,  for  1887  and  1888. 
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Irrigation,  continued. 

By  M.J.  Mack.  An  interesting  description  of  the  Montezuma  Valley,  Colo., 
with  illustrated  details  of  the  irrigation  works  now  being  constructed.  Eng- 
News,  Dec.  3i,  18I7. 

The  Third  Biennial  Report  of  the  Staie  Engineer  0/  Colorado  for  i88:-i886.  Con- 
tains detailed  reports  of  the  water  districts;  condition  of  irrigation  system  of  the 
State,  and  recommendations  of  the  State  Engineer,  Mr.  E.  S.  Nettleton. 

Apparatus  to  proportionately  divide  among  several  ditches  the  quantity  flowing 
in  a  main  ditch .    ArtnaUs  des  P.  6*  C,  August,  18SS. 

The  Bear  River  Irrigation  Canals  Utah,  A  paper  by  H.  M.  Wilson  before  the 
Am.  Soc.  C.  E.,  descnbing  this  canal  system.  Heavy  work  characterizes  the 
system.    Abstract  in  Eng".  Record,  Sept.  19,  1891,  pp.  245-6. 

And  Irrigation  Systems  in  San  Bernardino  County^  California.  A  somewhat 
detailed  description  of  the  various  systems.  Illus.  By  F.  C.  Finkle.  En£. 
News,  July  4, 25,  i89i. 

Canal.  Description  of  the  Jaiapa  Irrigation  Canal,  by  Mr.  F.  C.  Finkle,  C  E. 
Eng.  News,  May  17,  i89o,  Vol.  XXIII.,  p.  463. 

Canals  of  Colorado.  From  annual  report  of  Denver  Chamber  of  Commerce. 
The  principal  canals  of  the  Stale  described,  and  statistics  and  dimensions 
given.    Set.  Am,  Sup.,  Sept.  11,  1886. 

Canals.    See  Canals,  Irrigation. 

Ceylon.  By  Henry  Byrne.  Describes  the  different  systems  employed.  Van 
Nos.  Eng.  Mag.,  Vol.  XXIII.,  p.  197. 

By  R.  Abbay.  Gives  short  history  of  irrigation  and  details  of  some  of  the  work 
of  restoring  the  ancient  tank  system  in  Ceylon.     Van  Nos.  Eng,  Mag.,  Vol. 

xviii.,  p.  53. 

China.  By  Gen.  Tcheng  Ki  Tong.  Gives  an  historical  description  of  the  great- 
est systems  in  China.  Translated  from  Revue  Scientifique,  Pop.  Sci,  Mon.,  Oct. 
i89o.  pp.  821-7. 

Colorado,  as  see  by  the  American  Society  of  Civil  Engineers .  Illustrated.  San. 
Eng.,Aufi.  5,  18S6. 

Colorado,  as  discussed  in  the  Report  of  the  State  Engineer  for  1884.  The  vari- 
ous engineering  problems  connected  with  extensive  systems  of  irrigation  more 
or  less  discussed.    E.  S.  Nettleton,  State  Engr.,  Denver,  Col. 

Engineering,  American  Irrigation  Engineering.  A  paper  by  H.  M.  Wilson, 
giving  a  detailed  description  of  many  large  irrigation  canals  with  accessory 
works  and  storage  reservoirs.  Many  illustrations.  Trans,  A.  S,  C.  E„ 
Vol.  XXV.,  Aug..  i89i,  pp.  161-218.  Abstract,  Eng.  Record,  Aug.  29, 1891,  pp. 
201-2. 

Engineering,  A  very  good  paper  by  Mr.  H.  M.  Wilson,  reviewing  the  various 
engineering  problems  to  be  considered  in  an  irrigation  scheme.  Sch.  of  Mines 
Quar.,  Vol.  XL,  p.  10a,  Jan.,  i89o. 

Egypt.    Paperby  Colin  Scott-Moncrieff,  describing  the  recent  works  of  im- 
provement.   Ind.  Eng.,  July  11.  1891,  pp.  32-4. 

An  abstract  from  a  paper  before  the  French   Society  of  Civil   Engineers. 

Gives  illustrated  description  of  the  large  centrifugal  pumps  being  erected  to 

carry  out  the  programme  of  irrigating  the  Bihary  district.     Lon.  Eng.,  Jan. 

28,  1887. 
An  illustrated  series  of  articles  describing  works  constructed  in  Egypt,      Lon. 

Engineer^  Jan.  21,  etc:  also  Proc.  Inst.  C,  E.,  Vol.  XC,  pp.  240-247. 

Land  Irrigation  and  Reclamation  in  Egypt.    A  letter  by  C   A.  Siegfried,  stat- 
in g  briefly  what  advances  in  the  control  of  the    Nile   and   consequent  im- 
provement of  land  has  been  made  in  the  last  few  years.     The  Nation^  July 
18.  i&'89. 
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Irrigation,  Egypt,  continued. 

And  tht  Raizan  Reservoir,  Abstract  of  a  paper  by  Mr.  Cope  Whitehouse, 
read  at  a  meeting  of  Western  Society  of  Engineers,  Oct.  2,  i889.  Jour. 
Asm,  Eng,  Soc*.  Nov.,  i889,  Vol.  VIIL,  pp.  574-578.    . 

Functions  of  the  Government  in  a  Plan  for  General  Irri£ation,  Paper  by  George 
A.  Brown,  read  before  the  Engrs.  Club  of  St.  Louis.  Jour,  Assn.  Em£,  Soc.» 
Vol.  IX.,  Oct.»  1890,  pp.  494-505. 

Godavari  Delta  *' Completion  Projects,"  By  G.  T.  Walsh,  M.  I.  C.  E.  Gives 
history  and  results  of  this  large  irrigation  and  drainage  project  in  India.  Ind. 
En£„  May  3o,  iSql,  pp.  432-6. 

"How  to  Make  the  Desert  Bloom  as  the  Rose.*'  An  eight-page  article,  being 
practically  a  brief  treatise  on  the  subject  of  irrigation,  gracing  its  past  history 
and  suggesting  its  future  possibilities,  etc.  San  Francisco  Daily  Chronicle, 
Aug,  23,  1889. 

Idaho.  An  interesting  report  br  A.  D- Foote.  C.  E.,  on  the  irrigation  and  re- 
claiming of  certain  lands  in  Idaho.  Abstract  in  En£.  News,  April  26,  i89o,  Vol. 
XXIII',  p.  391. 

India.  By  W.  T.  Thornton.  Treats  the  subject  with  especial  reference  to 
their  remunerativeness.     Van.  Nos,En£,  Mag.,  Vol.  XV.,  p.  ii3. 

A  descriptive  paper  by  Herbert  M,  Wilson.  Trans.  A.  S.  C.  E,  Vol.  XXIII., 
1890,  Paper  No.  454,  pp.  217-253.    Discussion,  pp.  253-60. 

The  Ashti  Tank.  Illustrated  description  of  this  large  storage  reservoir,  in- 
cluding an  earthen  dam  12,709  it.  long  and  58  ft,  in  max.  height.  From  Proc. 
Inst,  C.  E.    Eng,  News,  July  19,  26. 1884. 

Evils  of  Canal,  in  India,  By  T.  H.  Thornton,  before  the  Society  of  Arts*  Dis- 
cusses the  evils  arising  from  canal  irrigation  in  India,  viz:  Imxravedshment 
of  soil,  waterlogging  and  poisoning,  and  malarial  influences,  and  suggests 
remedies  for  them.    Jour.  Soc.  Arts,  March  23, 1888. 

Injurious  Effects  on  Health  in  India.  By  Surg.  Gen,  H.  W.  Bellew,  before  the. 
Society  of  Arts.  Gives  results  of  personal  observation  of  the  injurious  ef- 
fects of  canal  irrigation  on  the  health  of  the  population  of  the  Punjab,  and 
their  remedy.    7(»tr,  Soc.  Arts,  May  11. 1888. 

In  Mysore.  Article  by  C.  A.  Farget,  Ex.  Eng.  P.  W.  D.,  India,  giving  consid- 
erable information  concerning  problem  to  be  solved  and  the  systems  adopt- 
ed.   Ind.  Eng.,  March  22,  1890,  et  set/. 

Present  Practice  in  the  Construction  of  Irrigation  Works  in  India.  Abstracts 
from  a  manual  by  Lieut.  Gen.  J.  MuUins.  Flood  discharges  and  formulas 
for,  are  discussed  and  illustrations  of  Indian  anicuts  given.  Eng-  Record, 
Dec  5,  i8qi,  etseq. 

In  Southern  India,  A  description  of  the  basin  of  the  Knshna  River  with  its 
irrigation  works.     Van,   Nos  Eng.  Mag.,  Vol.  XVIII.,  p.  1S8. 

Value  and  Necessity.  By  H.  M.  Wilson,  M.  A.  S.  C.  E.,  in  Eng.  News,  Nov. 
21, 1891,  pp.  496-7. 

Literature  of .  A  list  of  books,  reports  and  articles  from  society  publications 
and  technical  papers  bearing  on  this  subject.  Eng.  News,  }2iT\.  2Z,\%9i, 
p.  78. 

Machinery  on  the  Pacific  Coast,  A  'paper  by  John  Richards,  before  the  Institu- 
tion of  Mechanical  Engineers.  Describes  the  methods  employed  in  irrigation, 
and  then  discusses  the  different  kinds  of  machinery  used.  Lon.  Eng.,  Nov.  4, 
et seg. ;  Sci.  Am.  Sup.,  Dec.  17,  etseq.,  1887. 

Measurement  and  Division  of  Water.  Bulletin  No.  i3  of  the  Agricultural  Ex- 
periment Station,  Fort  Collins,  Colorado,  contains  much  valuable  information 
on  measuring  devices  and  customs  in  use  in  Italy  and  Colorado  with  reference 
to  irrigation.    By  L.  C.  Carpenter,  Prof.  Irrigation,  Eng.  State  Agr.  Col. 
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Irrigation,  continued. 

Notes  on.  Selections  from  a  series  of  letters  by  Mr.  Charles  L.  Stevenson.  C.  E.,. 
to  the  Salt  Lake  TVihuu,  containing  facts  and  figures  of  some  value.  Bng-. 
News,  Oct.  5, 1889.    Vol.  XXII.,  p.  320. 

PeHyar  Jrrig-ation  Works,  A  brief  description,  bjr  Prof.  A,  Chatterton.  of  these 
works  now  in  progress,  involving  the  construction  of  a  concrete  dam  160  feet 
high  and  a  cutting  and  tunnel  6000  feet  long  to  form  a  conduit.  Lon.  i&^.» 
Feb.  6,  i8qi,  pp.  i65-7. 

Prevention  and  Reclamation  of  Alkaline  Lands,    Abstract   of  a  paper  by   H. 

Scovgall  before  the  Polytechnic  Soc.  of  Utah,  discussing  the  prevention  of  the 

deposit  of  alkali  and  its  removal  where  it  exists.    Eng",  News.  Nov.  14,  i89i, 

p.  455. 
Reclamation  of  Arid  Lands  by  Irrii^ation.    Report  of  a  committee  on  arid  lands 

of  the  California  State  Board  of  Trade.    A  pamphlet  of  $2  pp.  California  State 

Board  of  Trade,  No.  60^  Market  street,  San  Francisco. 

Sluices,  Automatic,  for  either  constant  level  or  constant  delivery.  Some  very 
useful  appliances  for  automatic  control  of  irrigation,  canals  or  mill  races. 
Illustrated.    From  the  French,  in  £n£.  News  March  13,  z886. 

Spain.  Treatise  on.  [Both  in  French  and  in  Spanish.]  By  Andres  Llaurado. 
and  Edition;  2  vols.  Madrid,  i884.  Bnc^i r^wi&vf  oim  Annales  des  P.  &*  C, 
r884-2-6i9. 

Sluices,  from  Impounding  Reservoirs.  From  the  Italian.  Chief  interest  is  in  the 
means  used  to  prevent  the  accu^lulation  of  sedimentary  deposit  in  reservoirs 
receiving  mountain  torrents.  Scour  culverts  are  provided  for  carrying  off  this 
deposit  from  the  bottom  of  the  reservoir.  Abst.  Inst.  C.  £.,  Vol.  LXXXIII.,  p. 
473 

United  States .    A  resume  of  the  irrigation  enterprises  undertaken  and  carried 
•  out  in  the  last  few  years,  showing  enormous  increase  in  property  values  of  the 
lands  irrigated,  with  iUustrations.    £.  6*  M.  7our.,  Jan.  5,  i889. 

See  Engineering',  Agricultural.     Water  Meter. 

Jenkins,  Prof.  Fleeming.  Obituary  notice,  giving  a  lengthy  account  of  his  life  and 
works,  especially  in  connection  with  telepherage.  Lon.  Engineer,  June  i9, 
i88s;  also  Lon.  Eng^^  of  same  date. 

An  obituary  notice  in  Proc  Inst,  C.  E.,  Vol.  LXXXIL,  p.  365. 

Jervis,  John  B.p  A  BiograpAical  Sketch  o/,  prepared  for  the  Am .  Soc.  Civ.  Engrs* 
Eng,  News,  Nov.  28,  1885. 

Jet  Propellers,  Efficiency  of.  By  Cavaliere  E.  Brin.  Van  Nos.  Eng.  Mag.,  Vol.  IV., 
p.  b\\. 

Jet  Propulsion,    Note  by  Prof.  J.  B.  Webb  before  Providence  meeting  Am.  Soc  of 
Mech.  Engrs.,  showing  reaction  of  water  jets  in  air  and  in  water  experimental- 
ly.   Reprint, /Im.  ^<z^A.,  June  26,  r89i.    Discussion  same,  July  2.  r89i. 
Sei^  Propulsion.  Hydraulic, 

Jets  0/  Water  on  Curved  Vanes.  By  J.  P.  Church.  Gives  a  good  theoretical  discus- 
sion of  the  subject,  Van  Nos.  Eng.  Mag.*  VoL  XXII.,  p.  210. 

Jetties. 

At  the  Mouth  of  the  Mississippi  River.  Surveys  and  examinations  for  i883,  with 
numerous  chartb  and  plates  showing  their  effect  on  shoaling  beyond  their 
mouth,  etc.    Rpt.   Chf,  0/ Engrs,,  U.  S.  A.,  r883,  Vol.  I.,  p.  io3i. 

At  Portof  La  Pallice.  An  interesting  illustrated  article  describing  methods 
used  in  construction,  etc.;  from  Le  Genie  Civil,  Sci.  Am.  Sup.,  Jan.  iS,  1890, 
p.  11.706. 

At  South  Pass  Miss.  River. 
By  E.  L.  Corthell-    With  discussion.    A  general  account  of  the  methods  used 
in  construction  and  early  results.    Many  large  plates.     Trans.  A,  S    C.  E.^ 
Vol.  VII.,(*78),  p.  i3i-i68. 
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Jetties,  South  Pass^  Miss,  JR.,  continued. 

Notes  on  the  consolidation  and  durability  of  the  work,  with  a  description  ot  the 

concrete  blocks  and  other  constructions  to  secure  permanence.    By  Max  E. 

Schmidt.    Fully  illustrated.     Trans.  A,  S,  C.  E.,  Vol.  VIIl.,  p.  x89. 
Repairs,    Illustrated  article  describing  the  nature  of  work  to  be   done,   and 

methods  used  in  repairing  these  jetties  in  iS89.      R.  R.  Gaz.,  Sept.  13,  x889, 

Vol.  XXI.,  p.  694- 

Ten  Year  s  Practical  Teaching"  in  River  Hydraulics.  Discussion  of  a  former 
paper  on  this  subject  by  E.  L.  Corthell,  with  direct  application  to  the  prob- 
lem at  Galveston  Harbor.  Discussion  by  Messrs.  Merrill,  Whittemore, 
Comstock,  Boiler.  Post,  North,  McMath,  Savage,  Chanute,  Bixby*  Le  Bar- 
on, Gillmore,  Corthell  and  Eads.  The  whole  occupies  over  100  pp.  in  Trans, 
A.  S,  C.  E„  April,  1886.  Vol.  XV.,  p.  223. 

Full  discussion  of  Mr.  Corthell's  paper  before  the  Am.  Soc.  of  C.  E.  Also  in- 
cludes a  discussion  of  Galveston  Harbor  scheme.  Trans.  A,  S,  C.  £„ 
April,  1886. 

Ten  Years'  Practical  Teachings  in  River  and  Harbor  Hydraulics.  By  E.  L. 
Corthell.  former  Engr.  of  the  jetties.  Trans,  A.  S.  C.  E.,  Vol  XIII..  p. 
3i3. 

Ocean  yetties  in  New  South  Wales,      Brief  description,  with  method  of  placing 
piles  in  a  rock  bottom.      By  W.    A.    Harper.     Proc.  Inst.   C  i£.,  Vol.  CII., 
i89o.    Paper  No.  243o,  pp.  3os-6. 
See  River  Improvement^  Columbia  River.    Littoral  Movements. 

Johnstown  Disaster.  Descriptions  of  South  Fork  Dam,  and  the  causes  of  its  fail- 
ure, by  Engineers  who  personally  visited  the  site  immediately  after  the  failure. 
Illustrated.  En£:  News,  June  8,  15  and  22,  1889.  Eni^.  6*  Build,  Rec,  June  8 
and  1$,  1889. 

Journal  and  Journal  Bearings,  Discussion  at  the  meeting  of  the  New  England 
Railroad  Club,  including  papers  by  Mr.  Adams,  Mr.  Lauder,  on  above  sub- 
ject: Mr.  Meneeley  on  Roller  Bearings,  and  Mr.  Shuttuck  on  the  Trip  Journal 
Bearing ;  also  remarks  and  discussions  by  other  members.  Mast.  Mech . ,  Dec . , 
1889,  Vol.  IV.,  p.  2X4. 

See  Friction.    Lubrication, 

Joints.  Holding' Power  0/ Dovetails.  Table  of  tests,  ^itf".  AVz&j,  Dec  20,  i89o,  p. 
549. 

Journal  Bearings. 

Anti'Frictional  Metal  for  7oumal  Bearings.      Discussion  of  the  subject  before 

the  Western  Railway  Club,  Jan.  i5,  i889.    Mast.  Mech.,  Feb.,  i889. 
Discussion  on  the  Anti-Fricttonal  Metal  for  Journal  Bearings  and  on  heating 

cars  by  steam  at  January  i5  meeting  of  Western  Railway  Qub.     Mast.  Mech., 

Feb.,  i889. 

Keels.  Notes  on  bilge  keels.  By  Asst.  Naval  Constructor  F.  T.  Bowles,  U.  S.  N. 
Proc.  Urn  S.  Naval  Inst,,  No.  32, 

Kinematics. 

Diagrams,  By  Pro£  R.  H.  Smith.  A  paper  before  the  Royal  Society,  188S. 
Abstract  ofmethod  and  illustrative  diagrams  in  Lon.  Engineer,  July  31,  z885, 
and  April  2, 1886. 

Kinematics  of  Machinery.    See  Machine  Designs. 

Kincmeter,  Hayne's,  An  illustrated  description  of  Hayne's  kinemeter'  It  is  in- 
tended  to  serve  the  purpose  of  a  speed  indicator,  recorder  and  governor.  R.  R. 
Gas.,  Nov.  18,  1887. 

Knots  for  Engineers.  Twenty-nine  difierent  kinds  of  knots  described  and  illustrat- 
ed.   Eng.  News,  Dec.  26.  i885. 

Xrupp  Steel  "Works,  Germany »  By  Moncure  D.  Conway.  A  popular  article  writ- 
ten after  a  personal  inspection  of  the  works.     This  privilege  was  not  granted 
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Krupp  Steel  Works,  continued. 

even  to  the  American  Gun  Foundry  Board  in  1884.     A  pleasing  description  of 
some  technical  value.    Well  illustrated.     Harper's  Monthly  Mag-.,  March. 
x886. 
Kutter'8  Formula.    See  Hydraulics^  Sewers,  Formulae. 

Labor  Problem,  A  lecture  by  J.  C  Bayles,  Prest.  Am.  Inst.  Min.  Engrs.,  before 
Cornell  University  students.  A  clear  statement  of  the  progress  of  the  labor 
movement  in  Europe  and  a  most  graphic  description  of  the  present  situation 
in  this  country.  A  very  readable  production,  which  sets  one  to  thinking.  Scu 
Am.  Sup.,  April  zo,  1886. 

See  also  a  paper  by  Andrew  Carnegie  in  The  Forum  (New  York)  for  April.  1886. 
A  valuable  contribution  to  the  philosophy  of  the  subject. 

Also  a  remarkable  series  of  letters,  articles  and  opinions  from  business  and  prac- 
tical men.  as  well  as  from  students  of  political  economy  and  professional  men. 
The  best  and  most  practical  discussion  of  these  subjects  that  has  ever  appeared 
in  America.    A£e  of  Steel  (St.  Louis),  February  to  May,  z8S6. 

Premium  Plan  0/  Paying  for.  Paper  by  F.  A.  Habey  before  Providence  meeb 
ing  A.  S.  M.  E.  Reprint.  Am.  Afach.,  )une  18,  x89i.  Discussion,  same.  July  2, 
1891.    Mechanics,  Aug.,  i$9i.    Eng.  A^ews,  July  iZ,  i9gi,  "pp.  61-62. 

See  Pailroad  Labor. 

Laboratories.    See  Engineering  Laboratories,  Hydraulic  Laboratory. 

Lake.  The  New  Lake  in  the  Desert .  Description  of  this  lake  and  surrounding 
country.  By  J.  W.  Powell.  Scribner's  Mag.,  Oct..  i89i,  pp.  463^.  Abstract 
with  additional  information  in  Eng.  News,  Oct.  3,  i89i,  pp.'3i3-i4. 

Lake  Currents  and  Proposed  Opening  of  the  Breakwater.  A  paper  by  Walter  P. 
Rice,  read  before  the  C.  E.  Club  of  Cleveland,  giving  results  of  some  exiwri- 
ments  at  Cleveland  as  to  the  relation  between  winds  and  currents,  with  dis- 
cussion.   7our.  Assn.  Eng.  Soc,  Jan.,  1891,  pp.  9- 17. 

Lake  Survey.    See  Survey  0/  the. 

Lamp.    See  Siemen's  Gas  Lamp. 

Land  Division.  A  brief  account  of  land  grants  and  surveys  in  Ohio.  By  R.  W.  Mc- 
Farland.    Report  Ohio  Soc.  Surveyors,  1883. 

Land  Locked  Navigation.    See  Navigation. 

Landings.    See  Floating  Landings,  Ferry  Landings. 

Landslide  on  Boston  6^  Maine  R.  R.    By  Ed.  S.  Philbnck.    Gives  details  of  a  land- 
slide on  the  Boston  &  Maine  R.  R.,  near  Dover  Station.    Contains  details  of 
the  construction  of  the  bridge  abutments  and  bluffs.    Jour.  Assn.  Eng.  Soc., 
Vol.  VI..  p.  4o3. 

Caused  by  accumulation  of  water  in  an  underground  grotto.  Illustrated.  Lon- 
Engineer,  Feb.  6.  1885. 

Constitution  of  Earths  and  Slips  in  Clayey  Soil.  Constitution  of  earths,  theory  of 
slips  and  means  of  preventing.  From  Annates  des  P.  &*  C.  Eng.  News,  Oct. 
10,  23. 1S80. 

On  the  Hudson  River  R,  R.  Slide  covered  four  tracks  with  a  depth  of  from  2  to  8 
feet  for  a  distance  of  iSo  feet.    View  and  profile  in  Eng.  News,  April  23,  z887. 

Removal  of .  A  paper  by  W.  G.  Curtis,  read  before  the  Am.  Soc.  C.  E.,  describ- 
ing the  removal  of  9,000  cu.  yds.  by  means  of  a  water  jet.  Illus.  Ry.  Rev,^ 
Aug.  a9.  i89i,  pp.  $68-9.    R,  R.  Gaz.^  Aug.  28,  i89i,  p.  593. 

Landslides.  Report  on  Various  Methods  of  Consolidating  Earth  that  has  Slipped, 
By  M.  Comoy,  Ponts  et  Chaussees.  Very  valuable.  Giving  methods  of  treat- 
ment of  several  landslides.  Translated  and  published  in  Eng.  News,  Sept.  22  • 
Oct.  13.  i887. 

Lantern  Slides  by  Contact  Printing,  suitable  for  amateurs.  Sci.  Am.  Sup.,  Nov.  28, 
i88s. 
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Lathe  TooU*  Hints  reearding  the  choice  and  care  of  tools  for  different  kinds  of 
work.    Enjir,  Mechanic  and  World  of  Science,  May  is»  1885,  et  seg, 

loathes.  Horse  Power  Required  to  Run  Lathes,  Resultsof  experiments  with  various 
tools  and  lathes.  By  J.  J.  Flather  in  Am,  Mach;  Mech,  World,  May  23,  30, 
i89i. 

Latimer,  Charles,  Eulogy  Upon  the  Life  of.  By  W.  H.  Searles,  before  the  Civil  En- 
gineers' Club  of  Cleveland.  Jour.  Assn.  En£.  Soc,  June,  1888.  Vol.  VII.,  pp. 
201-207. 

Latitude  Determination.  SeeTVm^,  Laiitudt  and  Azimuth.  Determination  of  Lat- 
itude. 

Latitudes  and  Longitudes  by  Horiwmtal  Telescopes.  By  Prof.  J.  N.  Stockwell.  Pro- 
poses a  new  instrument  called  the  horizontal  telescope,  for  determinmg  the  dif- 
ferences of  latitude  and  longitude.    Jour.  Assn.  Ensr.  Soc,  Vol.  VI.,  p.  408. 

Longitude  and  Azimuth.  Formulas  and  factors  for  the  computation  of.  The  for- 
mulas derived  and  factors  given  between  latitudes  23°  and  65° .  Appendix  7 
of  Report  for  i884,  U.  S.  Coast  6*  Geo.  Survey.    Sent  on  application. 

Variations  of  ,  to  be  investigated  by  fixed  observatories.  Methods  for  making 
such  observations,  together  with  a  general  discussion  of  the  subject.  By  Prof. 
Hall.    Am,  your,  of  Set.,  March,  1885. 

Launches.    Drawings  and  description  of  a  light-draught  screw  launch  for  use  on  the 
.  Nile.    The  propeller  has  guide  blades.    Lon.  Eng„  April  10, 1885. 

Electric.    See  Electric  Launches. 

Law.    Ste  Marine  International  Mining- Code.    Mining  Laws, 

L,etLd  and  Zinc,  Production  of  in  iiS&.  Resume  of  the  industry  for  the  year.  E.  &* 
M,  your.,  Jan.  12.  iS89. 

Leaks  in  Gas  Mains.    See  Gas  Mains. 

Leaks  in  Water  Mains,  Detection  of.    See  Water  Mains. 

Least  Squares. 

On  some  simplifications  which  may  be  made  in  the  application  of  the  method  of 
least  squares.    By  Dr.  ^fell.    Zeitschr.f.  Vermessungswesen,  1887,  pp  4S4-467. 

Proof  of  Method.  By  Prof.  Vogler.  Zeitschr,  f.  Vermessungswesen,  i887,  pp.  142- 
147,  i85-i9o. 

See  Observations, 

Legislative  Control  of  Railways.    See  Railroad  Management. 

Lenses .    See  Photograph  ic  Lenses, 

Levees.  Construction,  A  paper  before  the  Teeh.  Soc.  of  the  Pac  Coast,  by  Geo.  J. 
Specht.  Gives  cross-sections,  methods,  implements,  cost,  etc..  also  a  valuable 
method  ofcomputing  the  necessary  haul  in  R.  R.  earthwork.  Reprinted  in 
Eng.  News,  Aug.  22,  1885. 

Davis  Crevasse.  By  S.  F.  Lewis,  before  the  American  Society  of  Civil  Engineers. 
Gives  details  of  the  break  in  Davis  levee,  near  New  Orleans,  and  the  method 
adopted  in  its  lepair.     Trans.  A.  S.  C  E.,  Oct,  1888,  pp.  j99-204. 

On  the  Mississippi  River,  The  basis  of  the  claim  in  their  behalf,  in  effectively 
improving  the  low-water  channel,  denied,  a  controversy  participated  in  by  J . 
B.Johnson,  B.  M.  Harrod,  and  T.  T.  Johnston,  ^iw.  ^^tf'.,  May  8,  May  29, 
June  26,  July  30,  Aug.  6,  Aug.  27f  and  Oct.  i,  1885. 

DftAe  Mississippi  River.  By  Caleb  G.  Forshay.  Gives  outlines  of  history  of 
levees  on  the  Mississippi :  discusses  the  forms  and  dimensions  ol  what  is  re- 
quired of  a  levee.  A  valuable  paper.  Trans.  A.  S.  C.  -fi.,  Vol.  ill.,  (1874), 
pp.  267-284. 

Their  Relation  to  River  Physics.  By  Robert  E.  McMath.  A  discussion  of  the 
subject  as  applied  to  the  Mississippi  River  and  its  Improvement.  A  valuable 
paper,    your,  Assn,  Eng,  Soc,  Vol.  III.,  p.  43. 

Specijications/or.    Eng,  News,  Sept.  i,  1877.  Pp.  233*4. 
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Levees,  continued. 

As  a  System  for  Reclaiming^  Low  Lands.  By  Geo.  W.  R.  Bayley.  A  general  re- 
view of  their  effects  on  European  rivers,  and  its  application  to  the  Mississippi 
River.     Trans.  A.  S.  C.  E.y  Vol.  V.,  (i876),  pp.  ii5-i46.    Disoussion,  pp.  :ig9-3x6. 

Theory  Tested  by  Facts.  By  Robt.  E.  McMath.  Being  a  careful  analysis  of  a 
great  deal  of  data,  which  goes  to  show  that  confining  the  flood-waters  by  levees 
is  not  conducive  to  the  interests  of  low-water  navigation.  Trans.  A.  S.  C.  E.^ 
Vol.  XIIL,  p.  331. 

Levees.    See  Rivtr  Improvements. 

Level.    A  New  Form  of  Water  Level.    See  Water  l^evel. 

Level  Rod, 

Design  for  Self  Reading  Rod.  By  H.  M.  Baines.  A  good  design  for  easy  read- 
ing.   Illustration,  Ind.  Eng.^AxiT.  25,  i89x,  p.  328. 

New  Form  of.  Illustration  of  successful  form  of  self-reading  rod.  Designed 
by  M.  Nicholson.    Eng.  Record^  Sept.  26,  i89i,  p.  367. 

Leveling. 

Determining  Slope  of  Canal.    See  Canals^  Erie. 

Hand  instruments  for  leveling  and  measuring  vertical  angles.  By  Prof.  Jordan. 
Description  of  various  German  instruments,  and  results  of  tests.  ZeitscA.fur 
Vermessungwesen^  1887,  P<  213. 

Precise  Swiss.  Also  a  new  method  of  making  the  bubble  visible  to  the  observer 
when  reading  the  rod.  Abstracted  from  the  French.  Proc.  Inst,  C.  if*,  Vol. 
LXXVIII. 

Precise,  Reports  on.  field  methods,  with  results,  discrepancies,  elevations  and 
descriptions  of  bench-marlcs,  from  Biloxi,  Miss.,  to  Carrolton,  La.,  and  from 
Cairo,  111.,  to  Fulton.  111.  Report  Miss.  River  Commission,  Si.  Louis,  i883, 
p.  48. 

Probable  Errors  of,   with   rules  for    the    Treatment  of  Accumulated  Errors^ 
By  Wilfred  Airy  In  Proc.  Inst.  C,  E.     Treats  of  various  classes  of  errors  and 
methods  of  adjustment.    Eng.  News,  March  3i,"  April  28,  1877. 

Sources  of  Error  in  Spirit  Leveling.  By  J.  B.  Johnson.  Gives  the  results  of  an 
extended  experience  in  precise  leveling  on  the  U.  S.  Lake  and  Miss.  Riv.  Sur- 
veys,   your.  Assn.  Eng,  Soc,  Vol,  II.,  p.  i52. 

Survey  of  France.    See  Surveys. 

Trigonometrical.  A  discussion  of  the  work  on  the  Davidson  Quadrilateral  in 
California,  the  elevations  of  the  four  stations,  ranging  from  21  to  i,z73  meters 
above  sea  level.  A  least  square  reduction  given.  U.  S.  C.&»  G.  Survey  Rep., 
1884,  App.  No.  10. 

Trigonometrical.  The  Methods  and  formulae  used  on  the  New  York  State  Sur- 
vey.   See  Report,  1S82,  App.  2. 

See  Barofneter.    Bench  Marks.    Hypsometry* 

Levels. 

Errors  in  Railroad.  By  Howard  V.  Hinckley.  Gives  tables  of  checks  at  various 
places,  also  a  table  of  tide  checks.     Trans.  A.  S.  C,  £.,  Dec,  1886. 

Of  the  Great  Lakes  as  affected  by  the  proposed  Lake  Michigan  and  MississippL 
waterway.    See  Waterway. 

On  the  Missouri  River .  A  descriptive  list  of  bench-marks,  with  their  elevations, 
from  the  mouth  of  the  Missouri  river  to  a  point  about  1,200  miles  above:  all  re- 

.  ferred  to  the  St.  Louis  City  Directrix  and  to  mean  Gulf  level.  Over  seven  hun- 
dred elevations  in  this  list.  An.  Rpt.  Chf.  Engrs.,  U.  S,  A.,  1888,  Vol.  II.,  p. 
2,328. 

Level -Vials,  Irregularities  in.    Shown  to  be  due  to  excrescent  formations  insoluble, 
in  alcohol,  formed  on  the  side  of  the  tube.    Abst.  Inst.  C.  E.,  Vol.  XC,  p.  45Q. 
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Liberty,  Statue  of,  Plans  and  elevation,  with  a  general  description,  dimensions, 
etc.,  En£;  JVnus,  Nov.  20,  1886. 

Life  Boats .    See  Boats. 

Light. 

TA^  Artificial  Li£ht  of  the  Future,  An  interesting  address  by  Prof.  £.  L.  Nich- 
ols before  the  N.  Y.  Electric  Club,  discussing  the  efficiency  ot  various  sources 
of  light.  Elec.  Rev,t  (N.  Y.)  Nov.  a9,  i89o,  pp.  166^.  70-1.  Sci.  Am.  Sup,,  No. 
780,  Dec.  13,  z89o,  pp.  i2,46o-2. 

On  the  Cheapest  Form  o/Lirht.  By  Prof.  S.  P.  Langley  and  F.  W.  Very.  This 
is  an  interesting  paper  on  the  radiation  of  the  fire-fly  which  is  intended  to  show 
the  possibility  of  producing  light  without  heat  other  than  that  in  the  light  itself!. 
3  plates.    Am.  Jour.  0/ Sci.t  Aug.,  1890.  No.  236.  Vol.  XL.,  pp.  97*113. 

Standards  of.  A  paper  read  before  the  Society  of  Arts,  Dec.  21, 1S88.  By  W.  J. 
Dibdin.    Jour,  Soc.  Arts,  Dec.  21,  1888. 

Velocity  of.  By  Prof.  A.  A.  Michelson.  Treats  of  the  velocity  of  light  in  air  and 
refracting  media.    Jour.  Assn.  En£,  Soc.,  Dec,  1886. 

Light  Tower.  Working-  Platform  used  in  the  construction  of  Mosquito  Inlet  Light 
Tower,  Florida.  Gives  description  of  a  novel  method  of  supporting  the  work- 
ing platform.  Illustrated.  Report  of  the  Lig-hthouse  Board  for  1887,  Wash- 
ington. 

Lighthouse. 

Construction  on  sand  foundation  in  14  feet  of  water  off  the  Delaware  coast. 
Wooden  pneumatic  caisson,  with  concrete  monolithic  pier  encased  in  iron. 
An.  Rpt,  Light-House  Board,  1886. 

Eddy  stone.  Fully  illustrated  description.  By  Wm.  T.  Douglass  before  the  Inst. 
C.  £.    Reprinted  in  Eng,  News,  April  19,  i^4,  pp.  181-S. 

Eddystone.  Gives  short  history  of  construction  of  the  new  tower  and  description 
ot  the  lantern.     Van  Nos.  Eng.  Mag.,  Vol.  XXVII.,  p.  lio. 

Electric,  ofMacquarie  ando/Tino.  Paper  read  before  the  Inst,  of  C.  £.,  London, 
Eng.,  Dec.  7, 1886,  by  John  Hopkinson,  M.  A.,  D.  Sc,  F.  R.  S..  etc.  Full  de- 
scription, illustrated,  with  discussion  of  advantages,  etc.  Electrician  <&*  Elec. 
Eng.,  April,  1887.    Proc.  Inst,  of  C.  E.,  Vol.  LXXXVII.,  p.  243. 

Engineering,  as  displayed  at  the  Centennial  Exhibition.  By  J.  G.  Barnard.  Illus- 
trates quite  fully  this  branch  of  engineering  as  now  practiced  in  the  U.  S. 
Twelve  full-page  plates.     TVans,  A.  S.  C.  E,,  VoL  VIII.,  pp.  $5-94. 

Foundations  of  Piles.      See  Foundation. 

Illuminaiion.  Comparative  experiments  on  gas,  oil  and  electric  light.  By  Dr. 
H.  Krusb.    Jour.f,  Gasbel.  u.  Wasserv.,  1886,  pp.  799-8o5. 

Investigation  of  the  stability  of  the  proposed  Diamond  Shoals  Lighthouse.  Eng. 
News,  Aug.  2,  iSgo,  p.  100.  The  specifications  for  this  lighthouse  are  published 
ib.  Aug.  9, 1890,  pp.  iiS-7.  A  folding  inset  shows  the  details  of  caisson  and  sub- 
structure as  designed  by  the  three  lowest  bidders. 

Japan.  Account  of  the  establishing  of  lighthouses  on  the  Japan  coast  at  the 
time  the  ports  were  opened  to  foreign  powers.  By  R.  H.  Bninton  before  Inst. 
C.  E.    Reprint,  Eng.  News,  July  i4,  Aug.  18, 1877. 

La$Uerns.  General  and  detail  drawings  of  a  i4-foot  lantern  designed  by  Sir. 
Jas.  Douglass,  Engr.    Lon.  Engineer ^  April  16,  1886. 

Moving.    See  Movement  of  a  Lighthouse,  also  Foundations  of  Lighthouses. 

Proposed  Diamond  Shoals  Lighthouse.  Three  of  the  plans  which  were  submitted 
to  the  Lighthouse  Board  for  a  150-ft.  tower  off  Cape  Hatteras,  are  described 
and  illustrated  by  a  folding  inset.    Eng.  News,  July  26. 1890.  p.  76. 

Stability  of .    See  IVave  Pressure. 

Report  on  the  European  system,  by  Maj.  Elliot.  Van  Nos.  Eng.  Mag.,  Vol. 
XIV..  p.  87. 
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Itighthouse,  continued. 

Report  of  the  U.  S.  Liehikouse  Board,  1885.  Contains  three  appendices  of  value. 
I.  Report  on  experimmts  made  at  the  South  Foreland,  near  Dover,  Eng.,  to 
determine  the  comparative  power  of  oil,  gas  and  electricity  as  lighthouse  illum- 
inants,  bf  French  £.  Chad  wick.  Commander  U.  S.  N.  Illustrated  by  seven 
plates.  2.  Report  on  the  Hell  Gate  electric  light,  Hallett's  Point,  N.  Y.,  and 
on  progressof  experiments  on  electricity  as  an  iUuminant  for  lighthouses,  by 
John  Mills.  Lieut,  ol  Engineers,  U.  S.  A.  Thirteen  plates.  3.  Report  on  the 
construction  of  the  Detroit  River  Light  Station,  in  Lake  Erie,  in  twenty  feet  of 
water.    Five  plates. 

Rotkersand.  By  O.  Offergeld,  before  the  Association  of  Architects  and  Engi- 
neers, at  Hamburg.  Gives  details  of  the  construction  of  the  Rothersand  light- 
house in  the  North  Sea,  with  two-page  plates  showing  plans  and  sections  of 
the  pneumatic  caisson.    Valuable.    Lon.  Eng^.,  Dec.  2  and  16, 1887. 

Lighting. 

By  Compressed  Oil  Gas.  An  illustrated  article  reprinted  from  Le  Genie  Civil. 
Sci.  Am.  Sup.,  No.  760,  July  26,  i89o,  p.  12140. 

Cost  of  Lig-htinsr  by  Gas  and  by  Electricity.  Address  by  W.  H.  Preece,  F.  R.  S., 
giving  results  of  practical  experience.    Mech.  World,  July  18,  1891,  etseg. 

Incandescent  Gas  Lig-hting,  A  paper  by  W.  Mackean,  F.  C.  S.,  describing  sev- 
eral systems,  and  the  nature  of  various  illuminating  oxides.  Discusses  also 
the  difficulties  encountered  in  the  practical  application.  Jour.  Hoc.  Chem. 
Indus.    Reprinted  in  E.  6*  M.  your..  May  16.  i89i.  pp.  585-6. 

On  the  Measure  and  Distribution  of  Light'  By.  Dr.  H.  Kruss.  Mathematical 
treatment  of  the  subject,  with  applications  to  ihe  illumination  of  closed  spaces. 
yournal  fur  Gasbeleuchtung  und  Wasserversorgung,  1886,  pp.  66-80. 

Of  Streets.  Tables  showing  the  cost  of  lighting  streets  by  gas,  gasoline  and 
electricity,  in  different  cities  in  the  U.  S.    Eng.  News,  June  28,  18^,  p.  607. 

See  Electric  Lighting. 

X^ightning. 

And  Lightning  Conductors.  By  W.  H.  Preece,  belore  the  Soc.  of  Tel.  Engrs. 
Treats  of  atmospheric  electricity,  its  effects  and  methods  of  protection.  Van, 
Nos.  Eng.  Mag.,  VoL  VIII.,  p.  147. 

Arresters  and  the  Photographic:  Study  0/ Self-induction.  A  paper  read  before  the 
American  Institute  of  Electrical  Engineers.  New  York,  Jan.  8,  1889.  by  E.  G. 
Acheson.  Illustrated.  Describes  a  series  of  experiments  undeica]^en  to  de- 
termine the  cause  of  the  occasional  "grounding"  and  failure  of  tel- 
egraph and  telephone  cables  by  electrical  discharges,  and  some  conclusions 
as  to  lightning  arresters.  Elec.  Eng.,  February,  i889:  Elec.  World,  Jan.  i9. 
ib89. 

Arrester.    See  Electric  Lightning  Arrester . 

Conductors.  Gives  some  of  the  most  important  directions  for  the  erection  of 
hgbtningconductors,  drawn  from  the  joint  report  of  the  English  Lightning  Rod 
Conference.    Building,  April  2,  1887. 

Guards  for  telegraphic  purposes  and  the  protection  of  cables  from  lightning, 
with  observations  on  the  effect  of  Conducting  enclosures.  Paper  by  Dr.  Oliver 
Lodge  read  at  the  meeting  of  the  Institution  of  E.  £.  Illus.  Elec,  Rev.,  May 
May  16,  23,  30,  ifc'90,  pp.  567,  $92, 621. 

Protection  of  Buildings  frofn.  By  Capt.  J.  S.  Bucknell.  Treats  of  the  present 
practice  and  advocates  the  use  of  wire  ropes  instead  of  rods»  etc.  Van  Nos. 
Eng.  Mag..  Vol.  XXVIL,  p.  i54. 

Protection  of  Buildings  from.    A  lecture  by  Prof.  Oliver  J.  Lodge  before  the  So- ' 
ciety  of  Arts.    Jour.  Soc.  ^r/j,  June  15, 1888. 

Lrightship,  with  Electric  Lights.       Illustrated  description  of  ship  and  equipment. 
R,  R.  &*  Eng.  Jour.,  Aug.  i89i,  pp  36 1-4. 
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Lime.  A  r^Jirw^  of  several  series  of  experiments  made  by  French  engineers  and 
others  into  the  nature  and  treatment  of  lime.  Fan  Nos.  En^.  Afa£„Vo\.  XIII., 
p.  20. 

Lime  Floors,  Mexican  Method  of  Makin£  Hard,  By  Theo.  G.  Ellis.  De- 
scribes the  methods  used  in  Mexico  to  make  hard  lime  iloors.  Trans.  A .  S. 
C.  E„  Vol.  II ,  p.  179. 

Lime  Sulphite  Fibre.    See  Fibre. 

Limes.    See  Cements, 

Linlc  Motion.  Errors  0/ the  Zeuner  Dia£ram  ?l%  d^p^lieiX  io  the  Stephenson.  By 
W.  E.  Marks.     Van  Nos.  En£.Ma£„  Vol.  XXIII.,  p.  353. 

See  Locomotive  Tests.  % 

Linkages.  By  J .  D.  DeRoos.  A  kinematic  discussion  of  the  different  forms  of  ar- 
ticulate links  with  especial  reference  to  Peoncellier's  cell.  Van.  Nos.  £n£r. 
Mar.,  Vol.  XXI.,  pp.  i59,  239  and  335. 

Link  work.  By  A.  B.  Kempe.  Treats  of  a  general  method  of  producing  exact  rec- 
tilinear motion  by  linkwork.     Van  Nos.  Enjsr.  Ma£.^  Vol.  XVI.,  p.  io3. 

Liquid  Fuel.      See  Fuel-Liguid 

Literature.     )^q  Eng^ineerin^  and  Technical  Literature.     En^ineerin^r  Literature, 
Technical. 

Littoral  Movement  0/  the  New  Jersey  Coast,  with  remarks  on  Beach  Protection  and 
Jetty  Reaction.  Paper  giving  results  of  some  investigations.  By  Lewis  M. 
Haupt.  Illustrated  by  several  plates.  TVoiw.  ^..S.  C\  ^S.,  Vol.  XXIIL,  i89o» 
Paper  No.  451,  pp.  123-41.    Discussion,  pp.  142-54. 

Lixiviation  Of  Argentiferous  Zincblende  and  Galena  Ore,    A  valuable  paper  byMr . 

Ottokar  Hofmann.    E.  6*  M.  7<ntr.,  Feb.  9. 1889,  ^'  ^^9- 
Lobed  Wheels.      Derived  from  Ellipses.     Demonstration  of  rolling  properties  and 

graphical  methods  of  design,  by  Horace  B.  Gale.      Illus.    Jour.  Franh.  Inst., 

Feb.,  i89i. 

Lock  Qates.    Winch  to  open  and  to  shut.    AnncUes  des  P.  6*  C,  Nov.,  1886. 

L,oc\i  MABonry,  Cost  of,  in  Detail.    Ste  Masonry. 

Locks  of  Royal  Albert  Docks,  London.  Fully  described,  and  plans,  sections,  de- 
tails given.    Lon.  Eng-ineer,  Feb.  5,  12,  and  19, 1886. 

Locomotive  Boilers. 

Auxiliary  Dome  and  Connections— Class  *'0"  Engines ^  Pennsylvania  RailrocuL 
Illustrated  description  of  this  apparatus  designed  to  secure  dry  steam.  Ry. 
Rev.,  Aug.  15,  i89i,  p.  532. 

Belpaire  Type.  Gives  detailed  drawings  of  a  53-inch  straight  up  boiler  designed 
for  the  new  Mogul  engines  on  the  Chicago.  Burlington  &.  Quincy  Railroad. 
Mast.  Mech,^  March,  i885. 

Circulation  in.  By  John  Hickey.  before  the  Western  Railway  Club.  Discusses 
the  proper  construction  of  locomotive  boilers  and  fire-boxes  to  obtain  the  most 
economic  lesults.  Mcut.  Mech.,  Oct..  1888.  Discussion  on  this  paper  in  Mast. 
Mech»  for  November, 

Circulation  and  Purification  of  Water  in.  A  paper  read  before  the  Western 
Railway  Club,  Dec.  1888,  by  Mr.  Herbert  Hackney,  giving  results  obtained  on 
locomotives  using  his  device,  with  short  discussion.  Mast.  Mech.,  Jan.  1889; 
R.  R.  Gaz.,  Dec.  28. 1888. 

Experiments  to  determine  variations  in  economy  due  to  different  lengths  of 
tubes*  fiie-brick  arches  and  water  arches.  This  is  a  valuable  paper  reporting 
the  results  of  extended  experiments  on  the  Paris,  Lyons  &  Mediterranean  R. 
R.  Table  and  diagrams,    R.  R-  Gaz.,  July  4. 1890,  pp.  48o-2. 

For  High  Pressures.  Description,  with  details,  of  a  locomotive  boiler  to  stand  a 
workmgpressureof  i8opqunds  per  sq.  in.,  as  constructed  by  Rhode  Island 
Locomotive  works.    Afast.  Mech.,  March.  i8;o.  p.  40. 
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Locomotive  Boilers,  continued. 

Improvements  in  Locomotive  Boiler  Constructum,     Abstract  of  a  paper  by  John . 
Hickey,  read  before  the  Western  Railway  Club,  eiving  present  requirements 
of  material  and  many  recent  improvements  in  the  details  of  construction.    II- 
trated.    R.  R.  C/<z«..  April  3,  i8qi,  p.  231.    ^E^v.  iV^zc;^,  April  4,  i89i.  pp.  321-3. 
Full  paper  in  Ry.  Rev.^  April  4.  i89z,  pp.  2i2-z4. 

Laws  with  regard  to  Locomotive  Boilers.  Collection  and  discussion  of  the  exist- 
ing laws  in  Germany  regarding  locomotive  boilers.  Arckiv-fur  Eisenbakn- 
wesen,  1886,  pp.  21Z-222. 

Lentzs  Stay  less  Locomotive  Boilers,  The  fire-box  is  made  of  corrugated  flues. 
Illustrated  description.  Lon.  En^,,  Dec.  10,  i89o,  pp.  724-6.  R.  R  Gax.,  Jan. 
9,  i89i,  pp.  22-3     Ry.  Rev.,  Jan.  24,  i89i,  pp.  52-3. 

Multitubular  Boilers.  Typical  specifications  for  Mech.  Worlds  July  25,  iSqi,  p.  32. 

Screw  Stay  Bolts  for.  A  discussion  of  some  value  relating  to  size,  method  of  in- 
spection, materials  for,  and  standard  tests,  at  the  annual  meedng  of  the  New 
Eng.  R.  R.  Club.  Ry.  Rev.,  March  2Z,  ]89i,  pp.  180-z.  R.  R.  Gaz.,  March  2o> 
1891,  pp,  io3-4.    Editorial  discussion,  En^r*  News,  March  21.  zSgi,  pp.  276-8. 

Strains  in  Locomotive  Boilers .  A  paper  read  at  the  Nashville  meedng  of  the 
American  Society  of  Mechanical  Engineers.  By  L.  S.  Randolph,  Mt.  Savage, 
Md.  ShoMdng  that  the  failure  of  locomotive  boilers  is  generally  due  to  unequal 
expansion  and  contraction  of  the  fire-box  sheets.    Am.  Eni^.tMaj  16, 1888. 

Treatment  of  waters  used  in  Locomotives  to  Prevent  Incrustation.  A  paper  by  J. 
N.  Barr,  before  the  Western  Ry.  Club,  giving  some  examples  in  which  the 
compound  used  proved  advantageous.  Gives  analyses  of  waters  and  amoun : 
of  comx>ound  necessary.  Ry.  Rev.,  Nov.  14.  i89i,  pp.  743-4.  R.  R.  Gaz.,  Nov. 
13,  1^91.  pp.  8o3-4.  Abstract ^1/a.r/.  Mech.,  Dec,  1891,  p.  188.  Additional  Notes 
on  above  paper.  R.  R.  Gaz.,  Nov.  20  and  Dec.  4,  i89i.  Abstract  of  entire  dis- 
cussion.   Eng:  News,,  Dec.  $,  i89i,  pp.  531-2. 

Water  for,  and  Practice  in  Washin^r  out  Boilers.  By  G.  A.  Gibbs,  at  January 
meeting  of  Western  Railway  Club.  Treats  the  subject  from  a  practical  point 
of  view.  Gives  some  experience  gained  by  the  Chicago,  Milwaukee  &  St. 
Paul  Railroad.    R.  R.  Gaz.,  Jan.  20,  1888. 

Locomotive  Brakes. 

Water  Brakes.  Illustrated  description  of  the  Le  Chatelier  Water  Brake  in  use 
on  the  Northern  Pacific,  the  Denver  and  Rio  Grande  and  the  Barre  Railroad 
in  Vermont.    R.  R.  Gaz.,  March  zS,  1S89. 

See  Brakes. 

Locomotive  Building.    See  Locomotive  Construction. 

Locomotive  Connecting  Rods  and  Crank  Pins,  C,  B,  <S»  Q.  R.  R.  For  class  "H" 
Engine.    Description  with  detail  drawings.    R.  R.  Gaz.,  Jan.  16,  i8^z,  p.  '^9. 

Connecting^  Rod  Ends.  Review  and  discussion  of  various  methods  of  construct- 
ing connec  tin  1;  rod  ends,    nius.    A/ffA.  IfVr/</,  April  12.  i89o,  p.  143.  f/ j^^. 

Coupling  and  Connecting  Rods.  A  series  of  papers  on  the  proper  design  of  coup- 
ling and  connecting  rods  for  locomodves.    Lon.  Engineer,  May  2Si  et  seq,,  iS88. 

Locomotive  Construction.  Controlling  Expansion  in  Locomotives.  By  E.  W.  Hall. 
Discusses  the  present  practice  in  the  construction  of  rack,  reverse  lever  and 
catch,  and  advocates  the  use  of  double  catch.  Proc.  Eng.  Club,  Phila,,  Vol. 
VL,  p.  116. 

Cost  of  Rebuilding.  Gives  details  of  the  cost  of  rebuilding  a  locomotive  at  the 
Ohio  &  Mississippi  railroad  shops  at  Vincennes.  Ind.  Also  an  editorial  on  the 
subject.    R.R.  Gaz.,  Oct.  i9. 1888. 

English.  The  construction  of  the  London,  Brighton  &  South  Coast  Ry.  By 
Wm.  Stroudley.  Special  features  to  adapt  to  Mgh  grades  and  sharp  curves. 
With  discussion.    Illustrated.    Proc.  Inst.  C  E\,  Vol.  LXXXI. 
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Lfocomotlve  Construction,  continued. 

Future  oy.    By  Geo.  S.  Strong.     An  analysis  of  the  present  practice    and   of 
the  future  demands,  with  suggestions  as  to  how  these  are  to  be  met.    Consid- 
ers fast  trains  in  England  and  America,  the  increase  of  freight  traffic,  train  re- 
sistence,  boiler  power  and  economy  of  fuel:  23  pp.    Proc.  Efitr-  CluiyPhila., 
Vol.  IV.,  No.  5. 
Proportions  of  Locomotives,  with  tables  of  "Coefficients  of  the  Motive  Power  ol 
Locomotives"  and  "General  Dimensions  of  Standard  Locomotives,  Penna. 
R.  R."    R,  R,  Gaz..  April  26, 1889. 
Smoke-Boxes  and  Stacks,  ImProvemmts  in,  as  made  at  Union  Pacific  shops,  Den- 
ver, by  Mast.  Mech.  Wertsheimer.     Said  to  be  very  efficient.      lUus.  R,  R. 
Gaz.,}u\y  10,  les- 
see Locomotive  Boilers,    Steel  Castings. 

I^ocomotive  Counterbalancing. 

An  Account  0/  Certain  Experiments  upon  Several  Methods  of  Counterbalancing 
the  Reciprocating  Parts  of  a  Locomotive.  Gaetano  Lanza  with  certain  stu- 
dents. Very  full  experiments  made  upon  an  eighth-scale  model,  to  determine 
the  amounts  of  the  various  motions  resulting.  Tech.  Quart.,  Vol.  II.,  iSJfQ,  No. 
3,  pp.  235-47. 

By  E.  L.  Hill.  Gives  history  and  theory  of  counter-balancing,  and  methods  em- 
ployed on  various  locomotives.    Proc.  Inst.  C.  £.*  Vol.  CIV.,  iWi,  pp.  26S-86 

By  C.  A.  Smith.  Treats  the  subject  both  theoretically  and  practically.  Van 
Nos.  Eng,  Mag.,  Vol.  XXIII.,  p.  9. 

By  Prof.  Lanza,  before  the  Scranton  meeting  of  the  Am.  Soc.  of  Mech.  Ensrs, 
Gives  results  of  experiments  on  the  effects  of  different  methods  for  counter- 
balancing the  reciprocatmg  parts  of  a  locomotive.  Mast.  Mech.,  Nov, 
1888:  R.  R.  Gaz.,  Oct.  19, 1888. 

Counterbalancing  a  Main  Rod.  An  illustrated  description  of  a  practical  method 
of  counterbalancing  a  main  rod  on  locomotives.    Mast.  Mech.,  Jan  ,  1889. 

Effect  of  Counterbalancing  on  locomotives.  Experiments  in  relation  to  vertical 
motion,  with  theoretical  discussion.  Curves  automatically  drawn.  By  S.  D. 
Bawden.    Technograph  (Univ.  of  lU.  annual),  1890-91,  PP.  5i-63. 

Paperbeforethe  April  meeting  of  the  Western  Railway  Club,  by  Mr.  VV.  H. 
Lewis,  Master  Mechanic  C  B.  &  N.  Illus.  R.  R.  Gaz.,  April  25.  i89o,  Vol. 
XXIII..  p.  202.  Ry.Rev.,  April  26.  i8fo.  Vol.  XXX.,  p.  232.  Eftg.  Niws, 
April  26, 1890.  Vol.  XXIII.,  p.  375.     Mast.  Mech.,  May,  i89o,  p.  84. 

See  Locomotive  Wheels. 

Locomotive  Drivers.    See  Locomotive  Wheels. 

Locomotive  Exhaust  No«*les.  Mertsheimer' s  Variable  Exhaust  Nozzle.  Cnn  be 
operated  by  the  engineer.  Its  use  for  a  year  shows  a  considerable  saving  of 
fuel.  Illustrated  description.  R.R.  Gas,,  July  3i,  i89i,  pp.  534-6. 
Pipes  and  Steam  Passages.  Report  of  committee  of  Master  Mechanics'  Assoc, 
gives  drawings  of  various  forms  of  pipes  with  indicator  cards  from  tests.  Ry. 
Rev.,  June  20,  i89i,  pp.  4o5-6.  R.  R.  Gaz.,  June  19.  i89i,  pp.  427-9.  Eng. 
News,  June  20, 1891,  PP.  598-9. 

Lrocomotivc  Fire-Boxes. 

Brick  Arches  in.  Report  of  the  committee  of  the  Ry.  Master  Mechanics'  Assoc. 
Eng.  News,  Aug.  9, 1890,  p.  lai. 

Corrugated.  Condensed  from  paper  before  German  Technical  Railroad  Union, 
by  Herr  H.  Lentz,  Engineer,  and  published  in  Glaser's  Annalen.  Illustraled . 
R.  R.  6*  Eng.  Jour.,  April,  1890. 

Firebrick.  Abstract  ol  remarks  of  Herr  Bork,  Locomotive  Inspector  of  Hurin- 
gian  Railroad,  before  German  Technical  Railroad  Union,  giving  favorable  ex- 
perience witii  firebrick-lined  fire-boxes.    R.  R.  6-  Eng.  Jour.,  May.  x89o. 


240         LOCOMOTIVE  FIRE-BOXES— LOCOMOTIVE  TESTS. 

Lrocomotive  Fire-Boxea,  continued. 

FirfBrtck  LitueL  Article  stating  advantages  of,  as  shown  by  experience.  R.  R. 
6*  En£.  Jour.,  Oct.,  1889.  Vol.  LXIIL,  p.  4*2. 

Staying  of.  An  article  by  Arthur  T.  Woods,  gi\ing  a  discussion  on  the  propor- 
tioning of  stays  and  stayed  surfaces,  and  the  stresses  therein.  R,  R.  Gas., 
April  17,  i89i,  pp.  266-7. 

See  LocotnotiveSt  Extension  Front.    Locomotive   Tests. 
Loconaotive  Fuel.    See  Fuel.    Fuel,  Liquid,  Locomotive.    Burning-  Sqft  Coal. 

Headltffht,  Electric.  Description  of  method  of  constructing  and  the  advantages 
claimed  for  electric  headlights.  Signals  said  to  have  been  seen  easily  at  a  dis- 
tance of  1, 200  feet.     R.  R.  Gax.,  Jan.  17, 1890,  p.  39- 

Headlight,  Electric.    Description  of  a  successful  electric  headlight     Illustrated. 

Elec.  World,  Sept.  27, 1890. 
Locomotive  Journals. 

Bearing  Brasses.    An  argument  in  favor  of  altering  the  form  of  and  increasmg 

weight  of  locomotives.   Am,  Mack.,  March  7,  i88s. 

Locomotive  Tests. 

By  H.  G.  Manning.  C.  E.  A  valuable  article  giving  indicator  diagrams  and  tab- 
ulated results  of  a  series  of  tests  made  on  passenger  locomotive  No.  88,  on  the 
Central  Vermont  Railroad.  Indicator  diagrams  are  given  for  four  points  Of 
cutoff.    .^.  ^.Ga*..  Julyi2,  i889. 

By  H.  G.  Manning.  This  paper  discusses  the  proper  method  of  making  tests. 
R.  R'  Gaz.t  July  18,  1890.  p.  5o9. 

Baldwin  Ten-  Wheeler  on  the  Baltimore  6*  Ohio  Road.  Full  details  of  test  and 
apparatus  used  m  testing  this  very  heavy  express  locomotive.  /P.  R.  Gas., 
Nov.  27,  1891 . 

Calorimeter  in  Testing.  Paper  by  Geo.  H.  Barrus,  describing  its  use  iii  the  tests 
of  the  Baldwin  compound  locomotive.  May  3,  i89o:  with  records.  R.R.Gaz, 
Oct.  17,  i89o,  pp.  711-12. 

Comparing  Radial  Motion  and  Link  Motion.  By  Angus  Sinclair.  Gives  details 
of  test  trips  made  on  the  Burlington,  Cedar  Rapids  &  Northern  Railroad,  with 
engines  of  similar  dimensions  but  equipped  with  different  valve-gear.  Gives 
38  indicator  diagrams-    Nat.  Car  6*  Loco.  Builder,  April,  1888. 

Details  of  a  test  made  of  a  locomotive  on  the  New  Jersey  Central  Railroad,  by 
Messrs.  H.  S.  Wynkoop  and  John  Wolff,  with  tables  and  Indicator  diagrams. 
R.  R,  Gat.,  Aug.  17.  1S88. 

Economy  Tests  of  Various  Forms  of  Fire- Boxes.  Made  on  the  Eastern  Railway  of 
France.  Detailed  account  in  ^^<r^  G«ff^r<r/f  dT^j  Ch^mins  defer,  Feb.,  1891. 
Abstract  giving  main  deductions  from  the  tests.  R.  R.  Gas.*  May  22.  1891,  p. 
349. 

Fuel  Saving  Devices  on  French  Locomotives.  Tests  of.  A  paper  by  Messrs.  Len- 
cauchez  and  Durant.read  before  the  Societe  des  Tngenieurs  Civils  giving  an  ac- 
count of  tests  with  the  Ten  Brinck  fire-box,  feed-water  heater,  steam  dryer 
and  other  devices.  Abstract  with  illustrations  of  this  fire-box.  R.  R.  Gas., 
May  8, 1891,  p.  .^i9. 

indicating  a  Locomotive  on  the  Old  Colony  Railroad.  Article  describing  method 
used  and  giving  several  cards  from  an  i8x24-inch  Old  Colony  Locomotive. 
Mcut.  Mech.t  March,  1890,  p.  39. 

Indicating  Locomotives.  Paper  by  Mr.  Lewis  F.  Lyne.  giving  practical  sugges- 
tions for  use  of  indicators  on  locomotives.    R,  R.  Gaz.,  Aug.  2, 1889. 

Indicating  the  power  of  locomotives.  Practical  hints  on,  Am.  ^ our.  Railway 
Appliances,  April  1.  z8S5. 

Indicator  Diagrams  from  Locomotive  Engineers  on  the  Cin.,  N.  O.  6»  Tex.  Ry. 
Forty  sets  of  diagrams,  with  tabular  statements  of  conditions,  being  for  various 
train-loads,  speeds,  kinds  of  Engines,  pressure,  etc.     R.  R.  Gaz.,  Jan.  2, 1885. 
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Lrocomotlve  Tests,  continued. 

Method 0/  Testing.    By  A.  T.  Woods.    R,  R.  Gaz.,  June  13, 1890,  p.  4og. 

Standard  Method  of  Testing,  By  F.  W.  Dean.  Excellent  paper  with  tabulated 
results.    R.  R,  Gas.,  June  ao  and  27.  i&9o,  pp.  4c6-7i  4S3-4. 

Of  the  Vcdue  of  Different  Proportions.  By  Angus  Sinclair.  A  general  account 
with  some  discussion,  of  experiments  made  on  the  C  B-  &  Q.  R.  R.  to  deter- 
mine the  relative  values  in  speed  and  power  of  various  working  dimensions  in 
locomotives.  The  experiments  were  careful  and  elaborate,  and  should  be  pub- 
lished in  great  detail.  National  Car  &*  Loco,  Builder,  Dec,  z886.  W/r^^  edi- 
torials bearing  on  the  same  subject  in  the  R.  R.  Gax,  ^Sexit.  3,  1886,  and  Nov. 
26.1886. 

See  Locomotives,    Compound.    Tests,  Locomotive  Exhaust  Nozzles,  Locomotive 

Traction  Force. 
Lrocomotive  Tires. 

Breakages  on  German.    A  very  valuable  article  condensed  from  the  report  of  the 

Society  of  State  Railroad  Officers  oi  the  German  Railroads,  which  contains  a 

thorough  study  of  the  breakages  of  wheel  tires  for  z886.     R.  R.  Gaz„J\x\j  15, 

i887. 

Fracture  of.  By  W.  W.  Beaumont.  Points  out  what  he  believes  to  be  the 
reasons  for  fractures  and  proposes  remedy.  Van  Nos.  £n^.  Ma^^.,  Vol.  XVI., 
p.  4o3. 

German  Tire  Fastenings,  Cuts  of  the  thirty  different  kinds  of  fastenings  recog- 
nized by  the  German  Railroad  Union.  R.  R.  ^Eng,  y<7«r., August,  1891,  p.  345. 

irregular  wear  of.  An  investigation  of  the  forces  acting  on  the  wheel  at  difierent 
parts  of  the  revolution,  and  discussion  of  their  effect  on  tire  wear.  Diagrams 
and  table.  A  paper  by  J.  N.  Barr,  before  the  Western  Railway  Club.  Ry.  Rev,, 
Feb.  7,  i89i,  pp.  82-3.  R.  R.  Gaz„  Feb.  6,  i89i,  pp.  Q2-3.  Mast,  Mech.,  March, 
1891.  pp.  40-1. 

Irregular  Wear  of.  Diagrams  showing  the  location  of  flat  spots  and  counter- 
balancing  of  all  wheels  whose  records  have  Ibeen  obtained.  Convenient  for 
reference.    R,  R.  Gaz.,  March  20,  i89z,  pp.  200. 

Steel,  Influence  of  Chemical  Composition  on.  By  J.  O.  Arnold.  A  paper  and  dis  - 
cussion  covering  52  pp.    Proc.  Inst.  C.  E.,  Vol.  XCV. 

Steel,  Test  of.  An  article  by  E.  Roussel  in  Revue  Generale  des  Chemins  de  Fer^ 
Jan.,  18Q1,  discussing  methods  of  testing  anjl  giving  some  results  of  static  and 
of  drop  tests.     R,  R.  Gaz.,  April  3,  1891,  p.  237. 

Steel  Tired  Wheels  and  the  Principles  to  be  followed  in  Attaching  the  Tire  to  the 
Center.  Paper  read  by  Mr.  George  W.  Rhodes  before  the  Western  Railway 
Club.  Discusses  the  subject  of  locomotive  tires  and  gives  numerous  cases  of 
failures.  Illustrated  by  etchings.  Proc,  West,  R,  R,  Club.  Text  reprinted 
in  Ry.  Rev.,  Nov.  8,  iiJ9o,  pp. 666-8.  Abstracted  in  Eng.  News,  Nov.  8,  i8qo,  p. 
427.  R.  R.  Gaz,,  Nov.  7,  1890,  pp.  768-9.  Illustrations  in  R.  R.  Gaz.,  Dec.  5, 
i8go,  pp.  839-41. 

Thichvs.  Ihin.    Discussion  of  the  subject  at  the  meeting  of  the  Western  Rail- 
way Club  Dec.  18, 1888:  Mast.  Mech.,  Jan.,i88Q.  R.  R.  Gaz.,  Dec.  21,  iS87;  R.R, 
Gaz,,  Dec.  28, 1888. 
LrOComotive  Trucks. 

Lateral  Motion  Trucks,  Vertical  Movements  and  Lateral  Resistances.  Editorial 
discussion.    Diagrams.    R,  R.  Gaz.,  August  22,  29,  i89o,  pp.  386.  6o4-5 

Length  of  Radius  Bars,  An  article  by  Arthur  T.  Woods,  discussing  the  ques- 
tion of  the  proper  length  of  radius  bars  and  effects  of  shortening  them.  R.  R. 
Gaz.,  May  15, 1891,  p.  336. 

Valve  Gear  as  applied  to  locomotive  engines.  A  valuable  paper  before  the  R'y. 
Master  Mechanics'  Association,  by  Otto  Gruninger,  The  improvements  of 
Brown  and  Strong,  whereby  the  steam  chest  is  obviated,  boiler  pressure  ob- 
tained in  the  cylinder,  no  back  pressure,  etc  Accomplished  by  a  system  of 
"radial  valve  gear."  Fully  illustrated.  Lon.  Eng.,  Jan.  15,  t886. 
16 


242  LOCOMOTIVE   WHEELS-LOCOMOTIVES. 

Locomotive  Wheels. 

Driving  Wheels,  An  investication  to  determine  the  possibility  of  obtaining  a 
perfectly  balanced  wheel.  A  valuable  paper  with  formalx.  Mast.  Meek.,  Dec, 
1888. 

Imperceptible  Slip  of  Drivers.  Discussed  in  an  editorial  xnR.  R.  Gaz.,  Sept.  4. 
1885.  The  conclusion  reached  that  it  does  not  occur  with  American  locomo- 
tives. 

Tender  7 ruck,  Stetndardan  Union  Pacific  Ry.  Illustrated  description  of  stand- 
ard tender  truck,  used  under  the  Wootten  express  engines  on  the  U.  P.  Ry. 
R.  R.  Gas.,  Dec.  7.  x888. 

Truckt  Wkeels/or  Fast  Passenger  Engines.  Short  article  calling  attention  to,  and 
suggesting  remedy  for,  the  marked  tendency  of  truck  journals  to  '*heat"  when 
engines  are  run  at  high  speed.  Wheels,  in  general,  too  small.  Mast»  Meek., 
Dec.,  1889.  Vol.  IV.,  p.  2o4. 

Wkeel  Weig-kts  of  Heavy  Locomotives,  Diagrams  of  wheel  loads  of  nine  heavy 
modern  locomotives.    R.  R.  Gaz. ,  May  23,  1891,  pp.  347-8. 

Wkeels  and  Axles-  Englisk  Tire  and  Axle  Specifications.  Approved  methods  of 
tire  fastenings  illustrated.    R.  R.  <S»  Eng.  Jour.,  Aug..  i89i.  pp.  3W-71. 

See  Car  Wkeels,  Truing  up.    Locomotive  Tires. 

Locomotives. 

Automators  and  tramrcars  worked  by  stored-up  energy.  Jurors  report  on  the  Ant- 
werp trial,  with  formulas.    Lon.  Engineer,  May  14,  1886. 

American  and  English.  Two  editorials  comparing  the  two  types  at  considerable 
length.    R.  R.  Gax.,  April  25  and  March  9,  1890. 

American  Type,  Evolution  of  the.  An  interesting  and  instructive  lecture  by  M. 
N.  Forney,  before  the  Franklin  Institute.  Illustrated.  7our.  Frank.  Inst., 
Oct.,  1886. 

Baldwin  Ten-  Wheel  Express  for  the  N.  Y.L.E.^  W.  R.  R.    A  full  description 

with  double  inset;  cross  sections  and  dimensions.     R.   R.  Gaz.,  June  i3, 1890, 

pp.  413-5- 
Burning  Soft  Coal  in.    A  XMiper  read  before  the  Western  Railway  Club  by  Mr. 

C.  M,  Higginson,  of  the  C.  B.  &  Q.  R.  R.,  with  discussion.     R.  R.  Gas.,  Nov. 

23;  Mast*  Mech.,  Dec;  Am,  Eng.,  Nov.  28,  1888.    See  also  discussion  in  A^<z/. 

Car  Builder,  Dec,  1888;  Mast.  Mech.,  Jan.,  1889. 

Canadian  Pacific.  An  abstract  of  the  paper  by  Mr.  T.  R.  F.  Brown,  describing 
the  engines  designed  by  him  for  the  Canadian  Pacific  R.  R.  R.  R.  Gaz^ 
June  i7i  1887. 

Caustic  Soda.  The  Honigmann  System.  A  long  letter,  illustrated,  by  W.  Howard 
White,  to  the  R.  R.  Gas.,  July  3,  i885.  Heat  is  stored  in  solution  of  soda  and 
given  off  to  water  to  make  steam.  Is  found  efficient  where  smoke  must  be 
avoided.    See  also  Engine  without  Fire. 

C.  B.  &*  Q.  A  complete  and  well  illustrated  description  of  the  new  C.  B.  &  Q. 
class  ''I"  engine,  designed  for  suburban  traffic  R*  R.  Gaz.,Df,c.  ]3, 1889,  Vol. 
XXL.  p.  816.    Ry.  Rev.,  Dec.  i4,  i889.  Vol.  XXXI.,  p.  7i7. 

Compound  Principle  Applied  to,  A  paper  by  Edgar  Worthington,  B.  Sc.  Assoc. 
M.  Inst.  C.  E.    Proc.  Inst.  C  E.,  Vol.  XCVI.,  p.  2. 

Co  mpound. 
Paper  read  before  the  Western  Railway  Club  by  Mr.  D.  L.  Barnes.     Mechanr 
ics,  Nov.,  i889. 

Paper  by  Angus  Sinclair,  and  discussion  of  the  subject  before  the  New  Eng- 
land Railroad  Club,  April  10,  1889.  R.  R.  Gas.,  April  z9.  i889:  Eng,  News, 
April  20, 1889. 

Paper  by  Mr.  A.  T.  Woods,  read  before  the  Engineers'  Club  of  St.  Louis. 
Comprehensive  essay  comparing  different  styles  of  compound  locomotives 
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with  each  other  and  with  simple  locomotives.     Tables  of  dimensions  and  in- 
dicator diagrams.    Jintr.  Assn.  Eng^.  Soc.,  August,  i89o,  pp.  393-4o7- 

In  American  Service,      A  full  discussion  of  the  subject.     R.  R,  Gas.,  Feb.  1 5, 

1889,  et  seg. 

B.  6«  O.  Road.  Description  of  a  new  Baldwin  compound  locomodve  now  in 
use  on  the  B.  &  O.    For  fast  passenger  service,     ^j^.  ^^.,  Nov,  23,  i889. 

Baldwin  Compound Locifmotives.  List  of  the  ziS  locomotives  of  the  Vauclain 
system  ordered  at  these  works.    R.  R.  Gaz.,'Soy.  27,  i89i,  p.  838. 

Correspondence  by  S.  Kerbedz,  relative  to  the  successful  working  of  com- 
pound freight  locomotives  on  the  Russian  railroads.  The  proper  operation 
of  valves  is  discussed  and  several  indicator  diagrams  given.  R.  R.  Gas., 
March  i3, 1891,  pp.  175-6 

Economy  of.  Table  showing  the  performance  of  various  classes  of  locomotives 
on  the  Mexican  Central  Ry.  for  12  months.  Shows  a  gain  of  over  20  per  cent 
for  the  compound.    R.  R.  Gaz.,  Nov.  20,  i89i,  p.  812.  > 

Express.  Gives  a  two-page  plate  showing  sectional  elevation  and  plan  of  a 
compound  express  locomotive  built  for  the  Northeastern  Railway,  Eng. 
Lon.  En^T;  March  3o,  1888.  Details  of  tests  of  these  engines  in  Lon.  En£:^ 
April  z3.  188S. 

Express,  With  single  driving  wheels.  Northeastern  Railway,  Eng.  Details, 
dimensions,  indicator  cards,  illustrations,  etc.,  are  given.  Lon.  Engineer ^ 
March  7, 1890,  p.  i8{. 

Four 'Cylinder.  An  illustrated  description  ofan  engine  designed  for  heavy 
work  on  the  Mexican  Central  R.  R.  The  tender  is  provided  with  driver 
and  cylinders.    Lon.  Em^.,  Jan.  28,  z887. 

Four-cylinder  Compound  Locomotive^  by  the  Baldwin  Locomotive  Works. 
Illustrated  description  showing  principal  details  iand  dimensions,  as  wdl  as 
general  appearance  of  the  locomotive.  Eni",  News,  May  3,  i89o,  Vol.  XXIIL, 
p.  434.    R.  R.  Gas.,  May  2, 1890,  Vol.  XXII.,  pp.  296-3o6.  Mast.  Afech.,  May, 

1890,  p.  73.    Ry.  Rev,,  April  26,  i89o,  p.  234. 

Four-cylinder  Compound.  Description,  with  illustrations,  of  a  French  design 
used  on  the  Northern  Railroad  of  France,  and  an  account  of  trials. 
R.  R.  6*  En£.  your.,  March,  z888. 

Freight.  An  illustrated  description,  with  table  of  the  dimensions  of  the  first 
compound  freight  engine  constructed,    l^n.: En^^ineer,  Jan.  i4, 1887. 

Freight.    Description  of  a  compound  freight  locomotive  of  the  Northeastern 

R.  R.,  with  two  page  plate  and  cuts  showing  details  and  dimensions.     Lon. 

Eng.,  Sept.  23  ,1887. 
In  Germany.    Article  containing  the  opinions  of  several  prominent  German 

engineers  and  taken  from  Glaser's  Annalen.     Eng.  News,  May  3,  1890,  Vol. 

XXIIL,  p.  4x4. 
On  the  German  State  Railways.    Paper  by  H.  Hawkins,  reprinted  from    Lon. 

Eng.,  Ry,  Rev,,  July  6, 1890,  p  3Q3. 

History  of,  given  in  R.  R.  Gas.,  Aug.  28, 18S5. 

Lindner  Starting  Gear.  A  description  of  reeent  improvements  in  the  Lindner 
starting  gear.    Illus.    R.  R.  Gas.,  March  27, 1891,  pp.  207-8. 

London  and  N.  W.  Ry-  Description,  with  engravings  and  double  plates.  Lon. 
Eng.,  July  25.  iS9o,  pp.  98-100. 

Michigan  Central  Compound.  Intercepting  and  reducing  valves  of  Michigan 
Central  compound  described  and  illustrated  in  Ry.  Rev.,  January  25.  1890, 
p.  52. 

Michigan  Central  Railroad.  Description,  details,  indicator  cards,  etc.  Eng. 
News,  March  8,  i89o.  Vol.  XXIIL,  p.  220. 

Method  of  computing  the  mean  pressures.    Mech.  World,  March  10,  1888. 
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Paris  Exhibition,  1889.  Illustrated  article  describing  engines  in  use  on  the 
Paris,  Lyons  and  Mediterranean  Ry.    Lon.  Eng^ineer,  Aug.  9,  i889. 

PoMenger,  An  illustrated  description,  with  table  of  dimensions,  full-page 
plate  and  indicator  diagrams  of  a  compound  passenger  engine  tor  the 
Northeastern  Railway.    Lon.  Eng^.^  June  17, 1887. 

Proportion  0/ Cylinders /or*  Table  giving  comparative  cylinder  capacities  of 
various  compound  locomotives.  Eklitorial  discussion.  R,  R.  Gas.,  Oct., 
1891,  p.  691. 

Report  of  Committee  to  the  a3rd  convention  of  the  Am.  Ry.  Master  Mechanic's 
Assn.  Excellent  paper  followed  by  discussion.  Ry,  Rev.^  June  21.  i8qo.  pp. 
354-5.  ^., -^.  Ga2.|  June27,  i89o,  pp.  45i-2.  Eng.  News^  June  28,  i8qo.  pp. 
Co3-4.    MasU  Meek.,  July,  i89o,  pp.  119-120. 

In  Russia,  Abstract  of  a  paper  by  Mr.  Thomas  Urquhart,  read  before  the 
Inst,  of  Mech-  Engrs.  Tables,  illustrations  and  indicator  diagrapis.  En£, 
News,  June  i4,  i89o,  pp.  534-6. 

Schenectady.  A  statement  of  the  practical  workings  and  economy  of  com- 
pounds on  the  East  Tennessee,  Virginia  &  Georgia  R.  R.  A  saving  of  31 
per  cent,  in  coal  and  consumption  is  attained.  By  A.  T.  Pitkin.  Ry.  Rev., 
March  i4, 1891,  p.  170. 

Ten-  Weeel  Compound  Locomotive;  Mexiccm  Central  Railway.  Drawings  and 
table  of  dimensions,  with  results  of  a  comparative  test.  En£.  News,  Aug. 
29, 1891,  pp.  197-99. 

Ten- Wheel  Compound  Locomotives-rSouthem  Pacific  Company.  Table  of  di- 
mensions, general  views,  and  description,  with  illustrations  of  details,  of  the 
new  starting  gear  and  intercepting  valve.  R,  R.  Gaz.,  September  ii,  i89i, 
pp.  627^. 

Tests. 
Baldwin  consolidation  compound  on  W.  N.  Y.  &  P.  R.  R.,  showing  saving  of 
36.2  percent,  coal  and  17.9  per  cent,  water.      R,   R,    &•  Eng.  Jour.,  Oct., 
1891.    R.  R.  Gas.,  Oct.  2,  i89i.    Ry,  Rev.,  Oct.  10, 1891. 

.  Comparative  Tests  of  a  Johnstone  Compound  Locomotive.  Full  account  of 
several  tests  on  the  Mexican  Central  Ry.  Various  kinds  of  coal  were 
used.  20  per  cent  less  coal  was  used  in  the  compound  than  in  the  simple 
in  doing  the  same  work.  Design  of  valves  of  compound  and  indicator  dia- 
grams given.  R,R.  Gaz.,  May  22,  i89i.  pp.  35o-2.  Ry.  Rev.,  May  23,  i89i, 
pp.  326-8. 

Comparative  Tests  0/  Compound  and  Simple  Locomotives,  Data  and  table  of 
results  of  six  tests  on  the  Mexican  National  Ry.,  gives  a  favorable  showing 
for  the  compound.  Comparative  tests  of  Pecos  and  Indian  Territory 
coal  were  also  made.    R.  R.  Gaz.,  Dec.  4, 1891,  pp.  8S8-9. 

East  Tennessee,  Virginia &*  Georgia  Railroad.  Comparative  test  of  a  simple 
and  a  compound  consolidation  locomotive.  Diagrams.  Eng.  News,  Nov. 
22, 1890,  p.  458. 

E.  T.  y.  &*  G.  Ry.  Practical  Tests  0/  Compound  Locomotives  on,  A  paper 
by  C.  H.  Hudson,  before  the  West.  Soc.  Engrs.,  giving  the  results  of  a 
years'  operation  on  the  E.  T.  V.  &  G.  Ry.,  comparing  the  working  of  the 
compounds  with  simple  locomotives  of  the  same  type  and  weight.  Gives 
also  results  of  some  short  tests.  Jour.  Assn.  Eng.  Soc,  Oct.,  1891,  pp.  471-7. 
Reprint,  Afast,  Mech,,  Dec,  i89i,  pp.  i8r-2.  ITie  results  of  the  years'  op- 
eration are  also  given  in  R.  R.  Gax.,  Nov,  13,  i89i,  p.  7%;  Eng.  News,  Dec. 
5,  1891,  pp.  5456. 

High  Speed  Indicator  Cards,  A  set  of  cards  taken  at  speeds  from  5  to  86  miles 
per  hour,  taken  on  a  Worsdell  comix>und.  R.  R,  Gaz.,  March  28,  1890,  p. 
207. 

Indicator  diagrams  and  details  of  a  trial  trip  of  105  miles  of  the  compound  lo- 


LOCOMOTIVES.  245 

Locomotives,  Tests,  continued. 

comotive  "Dreadnaught."  Also  a  table  giving  a  comparison  between  her 
performance  and  that  of  other  fast  passenger  engines.  R,  R,  Gas.,  Aug. 
12,  i887. 

Test  of  a  Compound,    Full  report  by  G  H.  Bairus,  M.  E.    Pamp.  8  vo.  pp.  SS 
Illustrations  and  tables.    Pub.  by  Baldwin  Locomotive  Works.    Abstract 
in  ^ntf".  AVwj,  Sept.  6,  i3, 1890,  pp.  2i6,  224-7.    Ry^  Rev.,  Sept.  6,   13,   20, 
iS9o.    R.  R,  Gaz.,  Sept.  12,  z89o,  pp.  627*8.  634'S,    Ijon.  En£„  Sept.  i9,  zS9o, 
et  seq.    Mast,  Mech.,  Oct.,  1890,  pp.  I7Z'3. 

Union  Elevated  Railroad,  Brooklyn,  N,  Y.     Ensr*  News,  Dec.  27.  1890,  pp. 
565-6*  Wj«^.    Ry.   Rev.,   Dec.  27.  i893,  pp.  780-2. 

Vauclain  Compound  Locomotive  on  the  Pennsylvania  and  Lehigh   Valley.     Ta- 
ble of  results  of  tests  on  heavy  freight  traffic.   R.  R.  Gaz.,  May  29,  i89i,  p. 
363.    Indicator  cards  and  drawmgs  showing  details  of  cylinders,     ibid' 
Aug.  7,  i8qi,  pp.  541-^. 
Three-cylinder  Compound.    Illustrated  description  of  a  new  engine  that  has 
given  excellent  satisfaction  on  the  Northern  Ry.  of  France.     Mast.  Mech.t 
June,  1890,  p.  99. 

Von  Borries'  Starting'  Valve  for.  Illustrations  and  information  regarding  size 
of  ports,  motion  of  valves,  with  diagrams.     R.  R,  Gaz.,  June  12,  z89i,  p.  4o3. 

Von  Borries"  System,  used  on  the  Hanover  railroads.  Eighteen  brought  into 
use  since  1880,  with  a  saving  of  i4  to  21  per  cent,  of  the  fuel.  Fully  described 
and  illustrated  in  R.  R.  Gaz.,  Oct.  is.  1886. 

Worsdell  Compound.  A  full  illustrated  description  of  the  system  of  compound- 
ing locomotives,  invented  by  Mr.  T.  W.  Worsdell.  Locomotive  Supt. 
Northeastern  Ry.  (England),'  and  Herr  A.  von  Borries.  Mech.  Engr.  of  the 
State  R.  Rs.  of  Hanover,  Germany.    R.  R.  Gaz.,  Dec.  14, 1888. 

Worsdell.  Drawings,  description,  and  dimensions  m  detail  of  Worsdell's  Com* 
pound  locomotive  for  passenger  traffic.    Lon.  Engineer,  May  15,  1885. 

Worsdell- Von  Borries  Compound— Grand  Trunk  Railway.  Brief  description 
with  illustrations  of  valves,  etc.    R.  R.  Gaz.,  Nov.  6,  i8qi,  p.  776. 

Worsdell'  Von  Borries.  Plan,  elevation  and  cross-section  of  a  compound  loco- 
motive, Worsdell  and  Von  Borries  system,  of  the  Bengal  &  Nagpor  Rail- 
road.   Lon.  i£^»^if^^r,  July  20, 1888. 

See  Locomotives,  Tanh. 

Consolidation . 
B.  &  O.  R.  R.,  class  *'E."  6.    Description  and  specifications  of  this  new  and 
in  some  respects  novel  locomotive-    Illustrated.    R.  R.  Gaz,,  Aug.  2,  i889. 

Canadian  Pacific  Railway.  A  description  of  the  first  consolidation  engines 
built  in  Canada.  Illustrated  with  double-page  plate  and  three  cross-sec- 
tions with  dimensions.    R.  R.  Gaz.^  May  6,  1887. 

Union  Pacific  Railroad,  Baldwin  Co.  Description,  inset  plate  of  details,  illus- 
trations of  cylinders,  etc.,  with  table  of  dimensions  and  weights.  Ry.  Rev., 
May  3.  i89o.  Vol.  XXX.,  p.  247. 

Cost 0/ Power  in  Different  Countries.  From  a  treatise  on  "Railway  Problems," 
by  J.  S.  Jeans,  Secretary  British  Iron  and  Steel  Association.  A  valuable 
review  of  the  situation,  occupying  seven  columns  in  the  R.  R.  Gaz.,  Dec. 
10,  i887. 

Cost  of  Traction,  and  the  economy  resulting  from  the  use  of  various  improve- 
ments in  locomotives.  By  M.  Ricour.  Quite  an  extended  discussion.  The 
author  calculates  that  by  the  introduction  of  certain  improvements  on  all 
the  locomotives  of  France  (7,000  in  number),  the  annual  saving  in  cost  of 
traction  would  be  28,000,000  francs.  Annates  des  P.  &*  C,  Sept.,  1885,  PP* 
510-68. 

Cylinders,  Proportions  of.    Gives  text  of  the  report  on  the  above  subject  by  the 
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committee  appointed  by  the  American  Railroad  Master  Mechanics'  Assocta- 
.    tion.    R.  R.  Gaz„  July  i,  i887. 

Decapod. 
Burlin£ian  22x28  in.    Table  of  dimensions,  with  cut*  of  this  75-ton  locomotive. 
R.  R.  Gag.,  July  24,  i89i,  p.  512. 

The lar£-esiin  the  World.  Illustrated  and  data  given.  R.R.  Gaz.,  May  i, 
188s. 

St,  Clair  Tunnel  Locomotives.  Illustration  and  table  of  dimensions  of  this  new 
design;  a  "Decapod  Tank  Freight"  with  iQS.ooolbs on  drivers.  R,  R.  Gas., 
April  3, 1891,  p.  226. 

Defective  Parts,  A  review  of  the  various  defective  parts  in  the  present  prac- 
tice, with  suggestions  for  improvements.  By  D.  B.  Dixon.  A^e  of  Steel,  July 
4.  z88S. 

Distribution  of  Steam  in  the  Strong.  By  F.  W.  Dean,  before  the  American  So- 
ciety of  Mechanical  Engineers.    Abstracted,  R,  R,  Gaz.,  May  25. 1S88. 

Draft  Appliances  in,    A  paper  by  F.  C.  Smith  before  the  April  meeting  of  the 
Western  Railroad  Club.    Gives  results  of  experiments  made  on  a  number  of 
engines  to  see  what  could  be  done  to  obtain  a  better  efficiency.    Discussion 
R.  R.  Gaz.,  April  20, 1888;  Mast.  Mech.,  May,   1888:  Nat.  Car  &*  Loco.  Builder, 
May,  1888. 

Duplex  Compound  Locomotive,  St.  Gothard  Ry.  Bnef  description  with  illustra- 
tions of  this  peculiar  locomotive.    En£.  News,  Aug.  i5.  i^9i,  p.  147, 

Economy,  subserved  by  New  Performance  Sheets^  wherein  the  evaporation  per 
pound  of  coal  shall  be  the  basis.  Suggestions  as  to  how  this  ■  may  be  accom- 
plished.   By  C.  N.  Baker.    En£^.  News,  Feb.  6, 1886. 

English,  CM  outline  History  of  the.  By  Theo.  West.  A  paper  before  the  Cleve- 
land Institution  of  Engineers,  of  much  historical  value.  Sci.  Am.  Sup.,M&7 
i5,  1886 ;  condensed  in  Ry.  Rev.,  May  15,  i8:J6;  Am.  Eng..  April  29,  1886,  etseq. 

English  and  American  Compared.  By  R.  H.  Burnett.  The  essential  differences 
pointed  out  as  seen  from  the  English  point  of  view.    Lon.  Eng.,  April  2,  1^86. 

English  and  American.  Comparisons  of  locomotives  with  valuable  table  of  mile- 
age and  cost  of  maintenance  and  operation.  R,  R.  6*  Eng.  Jour.,  Nov.,  1891. 
Reprint,^.  R.  Gaz.,  Nov.  27,  i89i,  pp.  840-1. 

Efficieiuy  of,  and  Resistance  of  Trains,  By  G.  R.  Henderson.  Proc.  Eng.  Club, 
Phila..  Vol.  ML,  v.i&. 

Efficiency  of.  Paper  by  W.  F.  Dixon,  read  at  the  Cincinnati  meeting  of  the  A- 
S-  M.  E.  Trans.  A.  S.  M,  E.,  Vol.  XI.,  1890,  pp  867-92.  Abstracts  in  Mechan- 
ics, July,  1890,  pp.  i65-7.    Eng.  News,  August  16,  i89o. 

Eight- Wheeled  Locomotive,  "Class  O,"  Pennsylvania  R.  R.  Full  page  plate 
showing  side  elevation.  Ry.  Rev.,  July  26,  1^90.  Description,  table  of  dimen- 
sions, and  cross-sections,  ibid.,  Aug.  2,  i89o,  pp.  466-7. 

Estrade's  High-Speed.  An  illustrated  description  and  criticism  of  Estrade's  high- 
speed locomotive.  It  has  six  driving  wheels  6'  -)^'  diameter,  cylinders  i%%  x 
27>^,  with  a  weight  of  42  tons.  Lon.  Engineer,  March  9,  1888:  Sci.  Am.  Sup,, 
April  28.  i8b8. 

Express, 

Baltimore  6*  Ohio.  Gives  a  brief  description,  with  two-page  plate  and  ex- 
tracts from  the  specifications  of  a  new  eight-wheel  locomotive  built  for  the 
Baltimore  &  Ohio  Railroad.  Its  dimensions  are:  Cylinders,  i9  by  20  in.; 
drivers,  6'j  in.;  boiler,  $3  in.;  tubes,  174:  weight  on  drivers,  70,000  lbs.:  total 
weight,  102,000  lbs.:  Mast.  Mech.,  May,  1888. 

C.  6^  A'.  R.  R.  Gives  brief  description,  with  two-page  plate,  giving  sectional 
elevation,  half  plan  and  cross-section  of  a  passenger  locomotive  for  the 
Chicago  &  Northwestern  Railroad.    R,  R.  Gaz.,  Dec.  23,  1887. 
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Class  "^,"  Chicaro,  MiltoaukM  6*  St.  Paul  Railway,  An  Swheel  type  with 
radial  stay,  wagon-top  boiler.  Description  with  full  drawings;  also  extracts 
from  new  specifications  for  locomotives  issued  by  this  road.  R.  R.  Gat., 
Feb.  20,  i89i,  pp.  i25-7. 

Description  of  an  express  locomotive  for  the  Great  Northern  Railway, 
England,  on  exhibition  at  the  Newcastle  Exhibition.  Double  page  plate, 
giving  plan,  elevation,  and  cross-section,  with  dimensions.  Lon.  £n£r..  May, 
20,  i887:  also  Lon.  Engineer,  June  3.  x887. 

Lancashire  6-  Yorkshire  RaUway,  England.  Eight-wheel  type.  Inset  of  draw- 
ings and  tables  of  comparative  dimensions  of  English  and  American  loco- 
motives of  this  type.    Efi£r^  News,  March  28, 1891,  pp.  292^. 

Mich.  Cent.  R.  R,  Brief  description,  with  drawings,  showing  sectional  eleva- 
tion, half  plan,  cross-section  of  a  standard  eight-wheeled  passenger  engine 
for  the  Michigan  Central  Railroad.    Mast,  Mech,,  August,  1887. 

N,  Y.,  L,  E.  (Sr*  W,  Gives  double-page  plate  showing  elevation  and  half-plan, 
also  a  smaller  drawing  showing  sections  and  details  with  dimensions.  R.  R. 
Gojr.,  Jan.  6. 1888. 

Outlines,  General  Dimensions  and  Weight  of  Enj^Ush  Express.  Valuable  com- 
pilation of  data  of  19  modern  English  and  Scptch  engines.  R,  R*  Gas.f  May 
9,  i89o,  pp.  3xS-523. 

Ten-wheel,  M.  C,  R.  R  .Gives  elevation  of  a  ten-wheel  locomotive  built  for  the' 
Michigan  Central  Railroad,  with  specifications  giving  the  leading  dimen- 
sions.   R,  R.  Gaz,,  Feb.  24,  1888. 

Extension  Arch  on  C.  B.  6*  Q.'s  Class  H.  Engines.  Biief  description,  with  de- 
tail drawings.    Mast.  Mech.,  Jan.,  iS89. 

Extension  Front  of.  Gives  sectional  drawings  with  dimensions  of  the  extended 
front  on  the  Fremont,  Elkhom  &  Missouri  Valley  Railroad.  Also,  discussion 
of  the  different  forms  of  smoke-boxes  by  the  Western  Railroad  Club.  Nat. 
Car  6*  Loco.  Builder,  December,  1887. 

Extension  Fronts  and  Fire^Box  Arches.  Gives  the  report  of  the  committee  of  the 
Master  Car-Builders'  Association  on  extension  fronts  and  fire-box  arches.  R. 
R.  <7tfj8r..  June  22,  1888:  A^a/.  Car  6*  Loco.  Builder,  July,  1888;  Mast.  Mech., 
July,  x888. 

Fcut  Passenger.  The  problem  discussed  and  general  specifications  given.  By 
T.  E.  Austin.    Illustrated.    Proc.  Eng.  Club,  Phila.,  Vol.  V.,  p.  97. 

Fireless,  Principal  kinds  of.  Illustrated  description.  By  M,  Lavoinne  in  An- 
nates desP.  6*  C.    Eng.  News,  Feb.  15,  22, 1879. 

French  Historical  Engines.    Double  plate.    Lon.  Eng.,  June  20,  et  seg.,  i89o. 

French  Locomotives  and  their  Every-Day  Working.  Two  illustrated  articles  by 
Chas.  R.  King.    R.  R.  Gaz.,  Jan.  16,  and  23.  i89x. 

French  Passenger,  Fully  described.  Details  illustrated.  'Um.  Engineer,  ^wn^ 
6,  13,  1890. 

Freight,  C  B.&>  N.R.R.  Gives  a  two-page  plate  sho^^ing  sectional  elevation 
and  half  plan,  other  cuts  showing  cross-sections  of  a  ten-wheel  locomotive  of 
the  Chicago,  Burlington  &  Northern  Railroad.    Mast.  Mech.,  December,  i887. 

Freight,  N,  N.  6-  M.  V.  R.  R.  Gives  specifications  for  a  ten-wheeled  freight 
engine  for  the  Newport  News  &  Mississippi  Valley  Company.  Drawings  with 
dimensions  showing  elevation  of  engine,  also  details  of  coupling,  connection 
and  eccentric  rods,  rocker  box,  crank  pins,  links,  etc.  R.  R.  Gaz.,  March  z6^ 
1888. 

Hauling  Capacities  of  Freight  Locomotives.  Tables  giving  the  hauling  capaci- 
ties on  six  railroads:  on  level  tangents,  on  io<*  curves,  and  on  Various  grades. 
R.  R.  Gaz.,  Nov.  21, 1890,  p.  802. 

Heavy  lo- Wheel  Locomotive.    Description  and  abstract  of  the  specifications 
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Locomotives,  continued. 

Total  weight,  i3o.ooo  lbs.    Double  plate  and  other  illustrations.    Mast,  Mech.t 
Sept, 1890,  pp.  150-1. 

Hig-h  and  Lew.  Bj  Prof.  A.  G.  Greenhill.  A  mathematical  treatment  of  why  a 
high  locomotive  will  run  with  greater-safety  and  steadiness  than  a  low  one.  Lon. 
En^ituer^  Dec.  a,  1887. 

How  to  Run  a.  By  R.  H.  Buel.  Considers  the  action  of  the  stationary  engine 
to  see  how  nearly  the  same  action  is  possible  for  the  locomotive,  ind  advocates 
a  close  study  of  the  same.  Gives  details  of  some  experiments  made  with  loco- 
motive, with  observations  of  every  change  of  throttle,  valve  and  link.  R,  R. 
6*  En^^.  Jour.,  Feb.,  18JJ7. 

Imperial  Railroads^  yapan.  A  two-paged  plate  showing  sectional  elevation  and 
plan  of  a  tank  locomotive  for  the  imperial  railroads  of  Japan.  They  are  3  feet 
6  inches  gauge,  two  pairs  drivers  4  feet  4  inches  in  diameter,i4Xaoinch  cylinder: 
weight  32^  tons,  with  20  tons  coupled  to  wheels.    Lon.  Eh£:,  Feb.  10, 1888. 

Indian  State  Railroad.  Gives  brief  description,  with  plan  and  elevation,  of  a  six- 
coupled  metre  gauge  locomotive  for  the  Indian  State  Railroad.  Lon.  Engi- 
neer, March,  27. 1888. 

Indicator  Dia£rams.    See  Locomotive  Test. 

Lancashire  and  Yorkshire.  Gives  longitudinal  section  and  description,  with 
dimensions  of  engine  and  tender,  of  a  passenger  engine  for  the  Lancashire  aud 
and  Yorkshire  Railway  Co.    Lon.  Engineer,  Aug.  26, 1887. 

Large  and  small.  Comparison  of  a  thirty-nine-ton  and  a  three-ton  locomotive. 
Gives  their  relative  dimensions  and.  gauges.      Sci.  Am.  Sup.,  Oct.  is,  1887. 

London  and  Southwestern.  Gives  description  and  specifications,  with  a  two-page 
plate  of  detailed  drawings  of  a  four-coupled,  outside  cylinder  locomotive,  Lon. 
Engineer,  Nov.  4  and  zi,  1887. 

Lubrication.    See  Lubrication. 

Mogul. 
Freight.  An  illustrated  description  of  an  engine  built  for  the  Michigan  Central 
Railroad,  with  table  of  dimensions.    R.  R.  Gax,,  June  10,  1S87. 

Freight^  D.,  L»  &  W.  R.  R.  Gives  short  description,  with  elevations  and  cross- 
sections,  and  dimensions  of  a  freight  engine,  of  the  Mogul  type,  for  the 
Delaware,  Lackawana  &  Western  Railroad.    R.  R.  Gaz.,  Feb.  3. 1888. 

New  York  &  New  England  R.  R.  Description,  dimensions,  details,  etc..  of 
mogul  locomotive  as  recently  built.    Mast.  Mech.,  Aug.,  i889. 

Standard,  C  B.&*  Q.  R.  R.  Description  with  principal  dimensions  Several 
cross  sections.  Eng.  News,  July  5.  i89o,  pp.  6-7.  Folding  inset,  with  eleva- 
tion and  plan  of  the  same  engine,  id.,  June  28. 1890. 

Standard f  N.  Y.  C.  <S*  H.  R.  R.  R.  Description  of  this  fine  locomotive  with 
table  of  dimensions  and  details  of  boiler  and  frame.  Folding  plate.  R.  R. 
Gas.,  July  2S,  1890,  pp.  5i9-27. 

Parallel  Rod,  Problem  0/  the.    By  Prof.  J .  B.  Johnson.     Demonstrates  by  an- 
alysis that  the   I  section  is  the  correct  one,  and  in  ordinary  practice   the 
depth  is  too  small.    R,  R.  Gaz.,  Sept.  z6, 1887.    Discussed  m  R.  R,  Gaz  ,  Nov. 
4,  i887. 
Passenger. 
Caledonian  Railroad,    Gives  half  plan,  elevation  and  cross-section  of  a  pas- 
senger locomotive  for  the  Caledonian  Railroad.    It  has  two  pairs  S  ft.  9  in. 
drivers,. cylinders  18X26  in.,  aud  weighs 83,oo3  lbs.     Lon.  Engineer,  April  i3, 
1888. 
N.  Y.,  L.  E.  &  W.  R.  R.    Gives  elevation,  hall  plan  and  three  cross-sections, 
with  brief  description,  of  a  high-speed  passenger  engine  for  the  New  York, 
Lake  fTrie  &  Western  Railroad.    It  has  two  pairs  of  68-inch  drivers,  cylinder 
i9X24.  and  weighs'z  15.000  lbs.,  with  78,000  on  the  drivers.      Nat.  Car  &*  Loco. 
Builder,  April,  1888. 
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Locomotives,  Passeng^er,  continued. 

Ten-  Whtel.  Gives  drawing  and  description,  with  specification  of  ten -wheel 
locomotive  built  by  the  Schenectady  Locomotive  Works  for  the  Colorado 
Midland  Railroad.    R.R.  Gaz.,  Nov.  25,  iS87. 

PhikuUifhia  &•  Reading  R*  R.  Gives  outline  engravings  of  the  four  classes  of 
new  locomotives  to  take  the  place  of  the  Wootten  locomotives  on  the  Philadel- 
phia &  Reading  Railroad.    Nai,  Car  6*  Loco.  BuiltUr,  April,  1888. 

Pike's  Peak  Rack  Railway .  Drawings  and  table  of  dimensions.  Ry^  Rev.^  Feb. 
7,  iSqz.p.  87.    R,  R,  Gat.,  Feb.  6,  i8qi,  pp.  9o-x. 

Propellin£  Force  o/.    See  Train  Rexistance, 

Qualities  Essential /or  a  Fref  Steaming-  Locomotive.    A  short,  practical  paper  by 
A.  £.  Mitchell,  read  before  the  N.  Y.  R.  R.  Club.    Am.  Eng.,  Jan.  3i.  i89i,  pp . 
46-8.    J?^'.  i?rz/.,  Jan.  24, 1891,  pp.  51-2.    ^.  J?,  ^ax.,  Jan.  23,  1891,  pp.  6i-2. 

Radius  Bar.    See  Locomotive  Trucks. 

Road*    See  Engines,  Steam,  Traction. 

Staying  of.    See  Locomotive  Fire-Boxes. 

Shay  Locomotive.  Illustrated  description  of  this  locomotive  driven  by  bevel 
gears,  and  designed  for  use  on  roads  with  sharp  curves  and  steep  grades  as 
in  lumbering.    Eng.  News^  April  26,  1890,  Vol.  XXIII.,  p.  386. 

Skay  Locomotive.  Illustration  with  brief  description  of  a  heavy  Shay  engine  for 
the  Montana  Union  Ry.    R.  R.  Gat.,  May  8,  i89i,  pp.  315-16. 

SPeciJlcations/or. 
Gives  drawing-room  specifications  for  express  locomotives  built  at  the  Bald- 
win works,  for  the  New  York,  New  Haven  and  Hartford  Railroad.  Mast.  Meek., 
Sept.,  1888. 

Gives  the  standard  specification  for  an  18  by  24  Mogul  engine.     Lon.  Eng.,  Oct. 

1887. 
Generalspecificationsfor  a  heavy  passenger  engine,  built  at  the  Mason  Works, 

Taunton,  Mass.    Full-page  drawing.    R,  R.  Gat.,  June  4,  1886. 

Gives  specifications  of  locomotives  for  the  London  &  Southwestern  R.  R.  Lon. 
Eng.,  Sept.  2, 1887. 

Statistics  for  2^  years,  C.  B.  <&•  Q.  R.  R.  Table  of  statistics  for  7  years  with  dia- 
grams illustrating  the  tendency  in  management.  Eng.  News,  May  16,  1891,  p, 
479. 

Steam  Generation  in  Locomotives.  By  ProC  A.  Frank.  Zeitst.hr.  d.  Vereins  deut- 
scher  Ingenieure,  1886,  pp.  573-578. 

Straw-burning.  Description  of  a  locomotive  exhibited  at  the  Vienna  Exhibition. 
Van  Nos.  Eng.  Mag.,  Vol.  IX.,  p.  109. 

Strong. 
A  brief  description  of  the  Strong  locomotive.     Illustrated,  with  reasons  for  the 
peculiar  features  in  its  design.     By  George  S.  Strong.     Also  a  summary  of 
the  results  of  trials  of  the  engine  on  the  Lehigh  Valley  Railroad,  made  by 
E.  D.  Leavitt.    Jour.  Frank.  Inst.,  Feb.,  i888. 

Descriptive  illustrated  paper,  by  Mr.  Geo.  S.  Strong.  Proc.  Soc.  Arts,  Mass. 
Inst,  of  Tech.,  1887—1888. 

Description  of  the  Strong  locomotive,  **A.  G.  Darwin,"  with  perspective  view 
and  sectional  view  of  boiler.    R,  R.  Gat.,  Jan.  11.  i889. 

Illustrated  description  of  the  Strong  locomotive  ZHr/Z^j:  an  engineof  many  nov- 
el features,  weighing  i4o,o3o  pounds,  of  which  9o,ooo  pounds  is  on  the  drivers. 
R.  R.  Gaz.,  Feb.  18. 1887. 

Tank' 
Compound,    Gives  a  two-page  plate  of  elevation  and  plan,   with   dimensions, 
and  brief  description  of  a  fi  eight  locomotive,  Webb's  system  and  Joy's  valve 
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Locomotivea,  Tank,  continued. 

motion  for  the  London  &  Northwestern   Rail\va7.    Lon.  £$€£•,,   Dec.   23^ 
1887. 

Four-  Wheels- Coupled  Radial  Tank  Engine  for  the  Bombay,  Baroda.  and  Cen- 
tral India  Railway.  These  engines  are  built  for  suburban  passenger  traffic. 
Table  of  dimensions  with  large  scale  drawings.     Ry.  Ensr.,  Feb.,  1891,  pp. 

For  Heavy  Grades,  and  Saloon  Car;  New  Zealand  Governmental  Railways. 
Illustrations,  inset  of  detailed  dravrings,  table  of  dimensions,  etc.  En£. 
News,  Nov.  14,  i89i,  pp.  454-5. 

North  London  Ry.  Designed  for  heavy  freight  service.  Lon.  En£^.,  Oct. 
3,  i89o,  pp.  394-5. 

Ten- Wheel  Locomotive.    Georgia  Pacific  Railway.     Description,  illustrations, 

general  dimensions,  weight,  etc.     Eng^,   News,  April  5,  i^9o.   Vol.   XXIII., 

p.  315. 
Ten- Wheel    Express    Locomotive,    Wabash.      Has  a  peculiar  arrangement  of 

cross-head  guides.     Full  drawings,  folding  inset.     R.  R.  Gas.,  Oct.  rj,  1890, 

pp.  712-13. 

Tractive  Force.  Diagram  giving  the  tractive  force  exerted  by  locomotives  per  i 
lb.,  mean  effective  pressure  on  piston  for  all  standard  sizes  of  cylinders  from 
14x18  inches  to  22x28  inches.    Ry,  Rev.,  March  i,  1890,  p.  ii9. 

Tractive  Force,  Tests  of.  By  C.  H.  Hudson.  Describes  a  series  of  experiments 
to  determine  what  proportion  of  weight  on  drivers  could  be  utilized  under  the 
most  favorable  circumstances.    Jour.  Assn,  Engr.  Soc,  Vol.  V.,  p.  333. 

Tramway. 
Brief  illustrated  description  ofBurrell's  tramway  locomotive,  that  gave  very 
good  results  in  Birmingham.    Lon.  Ensrineer,  Oct.  28,  1887. 

Compound  Condensing.  Brief  illustrated  description  of  a  compound  condens- 
ing tramway  engine  at  the  Newcastle  Exhibition.  Lon.  Eng:,  September 
30.  1887. 

Describes  a  small-  powerful  condensing  engine  for  street  work.  nius.  Lon. 
Engineer,  Oct.  21,  1887. 

Description,  with  elevations  and  cross-sections,  of  a  tramway  locomotive  lor 
the  Wolverton  and  District  Light  Railway  Co.    Lon.  Ensr.^  Aug.  26,  18S7." 

Lig-ht  Tramway,  Gives  brief  illustrated  description  of  the  locomotive  used  on 
the  Cavan,  Leitrim  and  Roscommon  tramway.  Ireland.  Lon.  Engineer, 
April  20, 1888. 

Used  in  the  Construction  of  the  Arlberg'  Tunnel.  Reprinted  from  abstracts 
made  by  Inst.  C.  E.,  London.    Am.  En£.,  Sept.  17, 1885. 

Vibratory  Movements  of  Locomotives,  and  on  Timing"  Trains  and  Testing"  Railway 
Tracks.  By  John  Milne  and  John  McDonald.  Gives  account  of  some  instru- 
ments for  registering  the  oscillations  and  vibrations  of  trains,  with  discussion 
of  their  usefulness.  Proc.  Inst.  C.E.,Vo\.  CIII.,  1891,  pp.  47-67.  Correspond- 
ence and  discussion  illustrating  several  kinds  of  machines  for  this  purpose,  pp. 
68-120.    See  also  a  paper  by  J.  Milne  in  Ry.  Rev.,  March  28,  i89i. 

Woolfe  Four -Cylinder.  Illustrated  description  and  results  of  experiments  in. 
France.    R.  R.  Gaz.,  March  8,  1889. 

Wootten,  Report  of  Franklin  Institute  committee  on  Science  and  Arts  on  the 
Wootten  locomotive,  describing  various  forms.  Jour.  Frank.  Inst.,  Sept.,  ib'91. 
R.  R.  &-  Eng^.  your,,  Oct.,  1S91. 

Wootten,  U.  P.  R.  R.  Brief  description,  with  detailed  drawings  of  passenger 
engines  with  the  Wootten  fire-box  built  for  the  Union  Pacific  Railroad.  Cyhn- 
ders,  x8  by  26  inches:  drivers,  63  inches;  weight  on  drivers,  76.Soo  pounds;  total 
weight,  118,500  pounds.  R.  R.  Gaz.,  June  iS,  July  6.  Aug.  11,  Sept.  7  and  Oct. 
5,  1888. 
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Lrocomotives,  continued. 

See  Appliances,  Electric  Locomotives.  Electric  Motors,  Comparative  Tests,  etc.. 
Railroad  Rolling-  Stock. 

LrOgarithniB,  Mental.  An  attempt  to  popularize  the  system  of  Mr.  Oliver  Byrne, 
introduced  many  years  ago.    Van.  /Vos,  Eng.  Mag.,  Vol.  XX.,  p.  27. 

Notes'on.  By  Mansfield  Merriman.  Gives  a  brief  history  of  logarithms,  with 
remarks'on  the  use  of  different  tables.  Van.  Nos.  Eng.  Mag.^  Vol.  XXI..  p.  189. 

Lrongitude.  Determination  by  Telegraph.  Description  of  apparatus  with  directions 
for  using.    Many  cuts.     U,  S.  C.  6-  G.  Survey  Report,  1880. 

See  Determination  of.    Latitude^  Time, 

Longitudes  of  American  Cities,  Adjusted  values  of  all  such  longitudes  determined 
by  the  U.  S.  C  &  G.  Survey  from  1846  to  1885.  Rep.  U.  S.  C,  6*  G.  Survey,  1884. 
App.  II. 

See  Latitude. 
Lumber. 

Compound.  A  paper  by  G.  A.  M.  Liljencranz  before  the  Western  Society  of 
Engineers,  discussing  various  forms  of  lumber  made  up  from  two  or  more 
pieces,  pp.  3,  7our.  Assn.  Eng.  Soc,  March.  i89o,  Vol.  IX.,  p.  qi. 

Pine.    Comparative  Value  0/  Heart  and  Sap  Pine.    A  complete  discussion  of 
relative  merits  of  long-leaved  Southern  pine  and  the  short-leaved  yellow  pines, 
latter  being  commonly  known  as  sap  pine.    The  article  includes  table  giving 
size  of  trees,  physical  properties  of  the  timber,  etc.    Eng.  News,  No.  33, 1889, 
Vol.  XXIL.p.  l:&,etseg. 

Lubrication . 

Of  Air  Compressing  Machinery.  Condensed  from  a  paper  by  John  Morison. 
read  before  the  last  meeting  of  the  North  of  England  Institute  of  Mining  and 
Mechanical  Engineers  on  '*The  Danger  Attending  the  Use  of  Light  Mineral 
Oils  for  Lubricating  Air  Compressing  Machinery.    Eng.  Newst  Dec.  8, 18^8. 

Car  Journals,  Cost  of.  Paper  read  by  L.  S.  Randolph  at  New  York  meeting  of 
Am.  Soc.  M.  E.  Giving  valuable  and  interesting  data,  respecting  cost  of  lub- 
rication, including  wear  of  journals  and  brasses.  R.  R.  Gaz.,  Nov.  22,  1S89; 
Ry.  Riv.,  Nov.  23, 1889. 

Of  Cars  and  Locomotives,  Abstract  of  Grossman's  German  work  on  the  subject. 
/?.  R.  Go*.,  Oct.  3o  and  Nov.  6,  1885. 

Cylinders.  An  article  giving  various  mechanical  contrivances  and  table  of  effi- 
ciencies of  various  kinds  of  oil.     Am,  Eng.,  Nov.  7,  1884. 

Finance  of.  A  paper  before  the  Am.  Soc.  of  Mech.  Engrs..  by  Prof.  R.  H.  Thurs- 
ton. An  exhaustive  discussion  of  the  ingredients,  cost,  value  and  use  of  lubri- 
cants. Jour.  Frank.  Inst.,  July,  1885,  et  seg.\e\so  Am.  Eng.,yi2ij  2^,  et  seq.\ 
alse  Van  Nos.  Eng,Mag.,  April,  188S. 

See  Car  Lubrication.    Friction. 

Lubricants. 

By  J.  E.  Denton.  A  paper  before  the  Nashville  meeting  of  the  American  So- 
ciety ot  Mechanical  Engineers,  discussing  the  mechanical  significance  of  the 
determmation  of  viscosity.  Trans.  A.S.  C.  E.,  Vol.  IX.,  (1888),  pp.  369-376:  R. 
R.  Gaz.,  May  11, 1888:  Am,  Eng.,  June  i3,  1888. 

Gives  tables  showing  proportion  of  various  oils  commonly  used  for  lubrication. 
Lon.  Eng.^  April  20, 18S8. 

History  0/  Attempts  to  Determine  the  Relative  Value  of  Lubricants  by  Mechanical 
Tests.  Address  by  James  E.  Denton,  Vice-President  section  D..A.  A.  A. 
S.    ProC'  A.  A.  A.  S.,  July,  1891,  pp.  185-206. 

Measurenunt  of  Durability  of  Lubricants.  Paper  by  Prof.  J.  E.  Denton,  read 
before  Cmcinnati  convention  of  Am.  Soc.  Mech.  Eng.,  May  i3, 1890,  Ry.  Rev., 
May  i7i  1890,  Vol.  XXX.,  p.  274.  Trans.  A,  S.  M.  E.,  Vol.  XI.,  1890,  pp.  ioi3- 
28. 
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Lubricants,  continued. 

Notes  on  the  Action  of.  By  Prof.  J.  E.  Denton.  Concise  review  of  the  subject. 
Mechanics^  May,  1890,  pp.  ii3. 

Oil,  Specifiations  for  lard  oil  in  use  on  the  Pennsylvania  Railroad,  with  methods 
of  testing,  etc.,  by  C.*B.  Dudley,  Chemist,  and  F.  N.  Pease,  Asst.  Chemist,  of 
Penn.  R.  R.    R,  R,  6*  En£.  Jour,,  March,  1890. 

• 

special  Experiments  with  Lubricants.  With  reference  to  the  lubrication  of  steam 
cylinders  and  journals  subjected  to  heavy  pressure.  Description  of  apparatus. 
Abstract  of  a  paper  by  J.  E.  Denton,  read  before  the  Richmond  meeting  of  the 
Am.  Soc.  M.  E.    Ry,  Rev.,  Nov.  22, 1890,  pp.  699-700. 

See  Axles,  Car. 

ISachine  Construction,  Milling-  Machine  as  a  Substitute/or  the  Planer  in.  By  J.  J. 
Grant  before  the  American  Society  of  Mechanical  Engineers.  Gives  data  re- 
lating to  the  cost  of  work  on  the  two  machines.  Shows  the  milling  machine  to 
be  the  cheaper.  Trans.  A.  S.  M.  E„  Vol.  IX.,  (1888),  pp.  259-269:  abstracted 
in  R,   R.  Gax.,  Jan.  6, 1888;  Mech.  World,  Dec.  i7, 1887. 

Machine  Designing. 

By  John  E.  Sweet.  A  lecture  delivered  before  the  Franklin  Institute .  nius. 
Sci.  Am.  Sup,,  April  28, 1888;  abstracted  R.  R.  Gaz.,  June  15, 1888. 

A  series  of  articles  by  Oberlin  Smith  m  Mechanics,  for  188^. 

The  Constructor,  a  Hand-Book  of  Machine  Desi^rns.  By  F.  Reuleaux.  Complete 
translation  of  this  great  German  standard  work  on  machine  designing  is  com- 
menced in  January  number  di  Mechanics,  to  be  continued  throughout  the  year. 
Mechanics,  l2in,,  iS9o,  p.  10,  et  seg. 

Machine  Tools air^  Workshop  Appliances  for  the  treatment  of  heavy  forgings  and 
castings.  Describes  some  of  the  largest  tools  in  England,  including  a  forty- 
foot  face  lathe.    Illustrated.    Proc.  Inst,  C  E.,  Vol.  LXXXVI.,  p.  120. 

Machinery. 

The  Kinematics  nf.  By  Prof.  Alex.  B.  W.  Kennedy.  Abstract  of  lectures  at 
South  Kensington  relating  to  Reuleaux  methods:  Treats  of  the  principles  of 
mechanism.     Van  Nos.  £m£.  Mag^.,  Vol.  II.,  and  XXV.,  p.  i  and  177. 

Textile,  A  general  review  of  the  textile  machinery  at  Manchester  Royal  Jubilee 
Exhibition,  including  all  classes  of  cotton  machinery.  Sci.  Am.  Sup,,  Oct.  8, 
1887- 

At  the  World's  Fair  in  Antwerp^  in  1885 .  A  series  of  illustrated  articles  describ- 
ing the  steam  engines  and  textile  machinery  exhibited.  Zeitsh.  V.  d.  Deutscher 
Ing.,  1886,  pp.  21-25161-63,  63-67.  8i-83,  102-106.  io7-io9,  149-TS1,  194-197.  240-244. 

Cutting  Speeds  in  Turning,  Boring,  Milling,  etc.  Table  given  by  Mr.  George 
Oldfield,  of  Johnstone,  near  Glasgow,  of  safe  speeds  for  various  kinds  of  work. 
Mech.  World,  April  2,  1887. 

In  U.S.    See  Power  and  Machinery . 
Machines. 

Topography  of.  By  Oberlin  Smith.  A  paper  read  before  the  Am.  Soc.  for  the 
Adv.  of  Sci.  A  new  system  of  phraseology  advocated  for  descnbing  the  loca- 
tion of  parts  using  the  system  of  rectangular  co-ordinates  in  space.  Mechanics, 
Oct..  1884. 

See  Mechanism. 

Magnetic  Circuit.  A  Theoretical  Discussion ,  Including  a  Formula  for  Magnetism  in 
Soft  Iron,  By  Edward  Collins.  Jr.  Tech.  Quart,,  .Vol.  II.,  1889,  No.  4,  pp, 
385-92. 

Magnetic  Declination. 

A  report  embodying  the  results  of  observations  made  in  some  5o  different  parts 
of  the  State  at  the  same  time,  under  instructions  specially  sent  out  by  the  Asso- 
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Magnetic  Declination,  continued. 

ciation.    By  Benj.  Thompson,  W.  H.  Jennings  and  others.     Rpt.    Ohio  Soc. 
SurV't  i884. 

Theareiical  Discussion  of  tht  Variation  of ,  \}?LSQd  on  all  available  information, 
with  curves  showing  the  same.    Report  of  the  U.  S.  C.  6*  G.  Survey,  1882. 

/n  the  U,  S. ,  being  the  declination  for  January,  1885,  at  over  two  thousand  points  in 
North  America,  mostly  in  the  United  States,  all  based  on  the  most  reliable  and 
latest  ^^j«rz/^</ declinations.    Report  0/  U.  S.  C.  6fG.  Survey,  1882. 

See  Declination. 
Magnetic  Needle,    By  Thos.  Job.    Treats  of  the  causes  of  its  secular  variation. 
Van.  Nos.  Eng",  Mag.,  Vol.  XIX.,  p.  4i3. 

Magnetic  Pole.  A  new  position  assigned  by  Lieut.  Fredk.  Schwatka,  with  reasons. 
Science,  Feb.  27.  1885. 

Magnetic  Reluctance.  Paper  by  A.  E.  KenneUy  read  before  Am.  Inst.  Elec.  Eng., 
Oct.  27.  x89i.    Elec.  EMg.,t^os.A,\%(fl.    lUus.    pp.   S08-S12. 

Magnetic  Separator,  Edison's,    See  Separator. 

Magnetism. 

Its  Principles  and  Application  to  Ships  and  Compasses.  A  compilation  of  inform- 
ation on  this  subject  trom  the  writings  of  Sir  W.  Snow  Harris,  F.  R.  S.,  Rev. 
W.  Scoresby,  F.  R.  S.,  and  Capt.  S.  T.  S.  Lecky.  R.  N.  R.  Published  by  the 
Bureau  of  Navigation,  Navy  Department.  Naval  Professional  Papersr 
No.  i3. 

Of  Ships  and  Mariner's  Compass.  A  lecture  by  Wm.  Bottomley,  London. 
Illus.    Sci.  Am.  Sup.,  March  27,  x8?6. 

See    IVatches,  Protection  of. 

Vi9^Z^tt\i9X\Qix  of  Iron  and  other  Magnetic  Metals  (if  very  Strong  Fields.  Abstract 
of  a  paper  read  before  the  Royal  Society,  Nov.  22,  1888.  By  J.  A.  Ewing  and 
William  Low.    Elec.  Rev.,  Nov.  30,  x888. 

Magnets. 

On  the  Character  of  Steel  used  for  Permanent  Magnets.  Paper  by  W.  H.  Preece, 
F.  R.  S.,  read  at  the  Leeds  meeting  of  the  British  Assoc.  Adv.  Sci.,  i89o. 
Tables.    Lon.  Elec.  Rev,,  Sept.  12,  i89o,  pp.  305-7. 

Notes  on  Permanent  Magnets,  By  S.  P.  Thompson.  A  valuable  series  of  arti- 
cles.   Electrician,  July  3, 10,  31.    Elec.  World,  Aug.  i,  i89i.  etseg. 

Maintenance  o'f  Way.    %q^  Railroad  Maintenance ,    Railroad  Track. 

Malaria.  Report  in  regard  to,  from  several  Connecticut  towns.  Eng.  News.,  May 
b,  1882,  pp.  144-5. 

Malleable  Iron  Castings.    See  Iron,  Cast. 

Manganese  Steel.    See  Steel. 

Manufactures. 

Cost  in.  By  Henry  Metcalf.  A  lecture  before  the  students  of  Cornell  Univer- 
sity on  the  methods  of  obtaining  the  cost  of  work  done  in  machine  shops.  Sci. 
Am.  Sup.,  Aug.  6,  1887. 

Methods  of  Ascertaining  the  Cost  of  Manufactures.    A  paper  by  Prof.  Q.  H.  Ben- 
jamm,  read  before  the  C.  E.  Club  of  Cleveland,    describing  a  system  of 
cost  accounts  for  manufacturing  establishments.     Abstract,  with  forms  of 
record,  etc.    7our.  Assn,  Eng.  Soc,,  March.  1891,  pp.  114-24. 

Manufactories.  A  Modem  Industrial  Plant.  Detailed  description  of  the  establish- 
ment ot  Proctor  &  Gamble,  with  ilUustrations  of  buildings,  details  of  roots, 
floors  and  various  apparatus.    Eng*  Record,  May  2,  i89i,  pp.  356-63. 

Management  of  Men.  A  very  good  editorial  on  the  subject.  Lon.  Engineer,  Dec. 
25. 1885. 

Marine  Propulsion.  Review  of  a  book  containing  three  lectures  by  S.  W.  Bamaby. 
The  object  of  the  book  is  to  determine  the  best  dimensions,  form  and  speed 
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Marine  Propulsion,  continued. 

of  a  screw  for  siven  conditions  of  resistance  and  speed  of  ship.    Some  550  ex- 
periments worked  up.    Results  important.    Lon.  ^xr^.,  April  16,  1886. 

Maps. 

Autosrraphonuter,  A  brief  account  of  an  invention  intended  to  plat  to  a  fixed 
scale  the  topoKraphy  and  levels  of  any  given  country.  Illustrated.  Eng^, 
News,  May  7, 1887;  Am.  EngT't  May  4. 1887;  Sci.  Ant-  Sup.,  June  4, 1^87. 

*' What  ConsMutes  a  Map."  Paper  by  Mr.  Wm.  G.  Raymond,  Mech.  Tech. 
Soc.  Pac.  Coast,  discussing  the  question  concisely,  yet  quite  fully,  and  propos- 
ing a  method  of  regulating  the  filing  of  lecords  by  law.  Trans.  Tech.  Soc. 
Pac.  Coast*  February,  i89o,  Vol.  VI. 

Projection  of.    See  Projection, 

For  Railroad  Surveys.  Paper  by  Emile  Low,  calling  attention  to  the  great  ad- 
vantages of  the  method  of  drawing  railway  maps  on  comparafively  small  sheets 
as  19x24  inches.    lUustrated.    Proc.  En£r.  Club,  Phila.,  June,  1888,  Vol.  VI., 

pp.  289-292. 

Toposrraphical  Maps.  The  Construction  0/  Topos^raphical  Maps  by  Reconnatkance 
Methods.  Paper  by  Arthur  Winslow,  Assistant  State  Geologist  of  Arkansas,  pp. 
8.     Trans.  Ark.  Soc.  Eng.  Archts.  6-  Survs.    Vol.  II.,  p.  75,  1888. 

Toposrraphical  Signs  on.    A  new  method  of  making  such  signs  on  the  original 
maps,  an  inked  cylindrical  rubber  stamp  being  used,  on  which  the  varioixs  topo- 
graphical signs  appear,  lettering  and  figures  also  put  on  mechanically.     By  J. 
A.  Ockerson,  in  Trans.  A.  S.  C.  E.,  Vol.  XIV.,  p.  3.;9. 

See  Chart.    Railroad  Maps. 

Mapping.  The  History  0/  Cartography.  Address  by  E.  G.  Ravenslein  before  the 
Brit.  Assn.    Eng.  News,  Sept.  12,  i89i,  pp.  245-6. 

Marble.    See  Stone  Quarrying. 

Marine  Engineering. 

Its  Progress  and  Development.  An  address  before  the  Inst.  Nav.  Archts  ,  Liver- 
pool.   Sci.  Am.  Sup.,  Oct.  16,  1886. 

Some  Details  in.  A  paper  read  by  Mr.  Thomas  Mudd,  before  the  Inst,  of  Naval 
Architects.  Several  details  of  construction  as  to  boilers,  crankshafts,  piston 
packing,  and  cylinders,  are  discussed.  Lon.  Eng.,  Apr.  10,  i89i.  pp.  444-6. 
Lon.  Engineer,  Apr.  10,  i59i,  pp.  288-go. 

Recent  Progress  in.  By  Wm.  Parker,  Chief  Engineer-Surveyor  Lloyd's,  before 
the  Inst.  Naval  Archts.  Shows  progress  made  in  the  use  of  steam.  Am.  Eng., 
Aug.  25, 1886. 

Review  0/  Marine  Engineering  during  the  Past  Decade.  A  paper  by  Alfred 
Blechynden  read  before  the  Inst.  M .  E.  Lon.  iE^n;^.,  Aug.  21,  Sept.  18,  i8qx. 
Mech.   World,  Aug.  8,  i89i,  etseg.     Sci.  Am.  Sup.,  No.  820,  Sept.  i9,  i89i. 

Review  of  Progress  During  the  Last  Quarter  of  a  Century .  By  Alfr  ed  Holt  be- 
fore the  Inst.  C  £.    Reprint,  Eng.  News,  May  16,  Sept.  12,  i879. 

Univ.  Expos,  o/Anvers.  By  J.  Gaudry.  Mem.  de  la  Soc.  deslng.  Civils,  Novem- 
ber,. i885,  pp.  627-668. 

See  Ship-building.    Sounding  Machine. 

Marine  International  Law.  Compiled  by  Commander  Henry  Glass,  U.  S.  N.,  and 
published  as  No.  34  oiProc.  of  the  U.  S.  Naval  Inst. 

Marking  Pattern  a.    See  Pattern  Marking. 

Mara.  Facts  and  Speculations  Regarding  the  Planet  Mars.  A  paper  by  Mr.  N.  B, 
Wood,  member  of  the  Civil  Engineers' Club  of  Cleveland,  read  Nov.  26,  i889, 
p.  3.    Jour.  Assn.  Eng.  Soc,  Jan..  1890,  Vol.  IX.,  p,  12. 

Masonry. 

Abutments.    By  Wm.  Cain.     An  investigation  oi  their  proper  proportions  and 
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Masonry,  continued. 

sizes,  deduced  from  Rankine's  general  formula  of  earth  pressure.     Van  Nos. 
ErtiT,  Masr.,  Vol.  VII.,  p.  453. 

Action  of  Air  and  Water  upon.  Lecture  by  D.  Smith  discussicR  this  subject 
Eng-.  News^  May  3o,  1878,  pp.  174-5. 

Arches.    See  Arches. 

Bridire.'  See  Vibratton- 

Cleaning  of,  by  Sand  Blast.  Description  of  method  employed  in  the  U.  S.  As- 
say Office.    Illustrated.     En^.  Record,  Oct.  3,  i89i,  p.  28> 

Columns.    See  Columns. 

Cost  oft  in  Detail.  Gives  data  for  cost  of  stone  culverts  and  bridgeSt  lock  mas- 
onry and  aqueduct  masonry.  Extracts  from  an  Engineer's  Note  Book  No.  2. 
Eng^.  News,  Dec.  8,  18S8. 

Cost  0/  Construction  and  Masonry.  Apaper  by  Mr.  EX  J.  Chibas  in  The  Poly- 
technic, giving  a  description  and  cost  of  stone  and  brick  masonry  and  concrete 
used  in  the  construction  of  a  power  station  at  Pittsburg,  Pa.,  Enjg^.  Record,  Apr. 
II,  i89i,  pp.  313-4. 

Detecting' Bad  Work.    See  Aqueduct ^  New  Croton. 

IdBaonvy  0/ Ecut River  Bridge.  Notes  on.  By  Francis  CoUingwood.  Illustrated. 
Gives  description  of  towers,  anchorage  and  hoisting  apparatus.  Trans.  A. 
S.  C,  E.,  Vol.  VI.,  1877,  pp-  7-27.     Van  Nos.  Enjr.  Mag.,  Vol.  XVI.,  p.  431. 

Gooernment  Specifications /or.  Gives  the  regular  specifications  for  stone  work  in 
use  in  the  Government  architect's  office.    Eng.  News^  June  2, 1888. 

Process  for  Cleaning.    Fiom  the  French.    Eng^.  News,  Sept*a5,  138$. 

Proper  Construction  and  Cost  0/.  By  T.  H.  McKenzie,  before  the  Connecticut 
Association  of  Civil  Engineers  and  Surveyors.  Gives  specifications,  with  com- 
ments, for  first-class  masonry.  Proc.  Conn.  Assoc.  C.  £.  &*  Surv.t  1888,  pp. 
45-54. 

Repairs  of.  By  O.  Chanute.  An  account  of  the  applications  of  betcn  on  the 
Erie  Railway.  I^ers,  culverts,  arches  and  tunnel  linings  repaired.  Illustrated. 
Trans.  A.  S.  C.  £.,  Vol.  X.,  18S1,  pp.  2qi-3o7. 

Repairs.    See  Dock  Walls. 

Settlement  of.    See  Cements,  Compressive  Strength  of. 

Specijications,  for  stone  bridge  over  the  Mississippi  River,  at  Minneapolis.  Span 
of  arches  125  feet.    Am.  Eng^.,Oct.  29,  i885. 

And  Stone  Cuttings.  By  Law.  Harvey.  A  series  of  articles  giving  instruction  in 
the  draughting  of  details  of  masonry.    Build.  News,  Dec.  it,  etse^.  1887. 

Structures, /or  Railroads  and  Highways.  Being  thirty-five  plates  on  a  scale  of 
10  ft.  to  I  in. I  of  such  structures  as  have  been  actually  built,  together  with  their 
volumes  and  cost.  Includes  several  skew  arches.  Published  by  Richard  B. 
Osborne  &  Sons,  Civil  Engrs.,  Philadelphia,  1885.    Price  f6.oo. 

Supports  for  Hanging'  Walls  sLt  the  Tilly  Foster  Iron  Mines-  By  Louis  G.  Engel, 
A  lengthy  article,  with  17  full-plate  plates.    Sch.  of  Mines  Quar.,  May,  1885. 

See  Brick  Masonry.    Bridg'es,  Highway.    Bridge  Piers. 

Master  Car  Builders*  Association. 

Report  of  the  twenty-fourth  annual  convention.  Illustrated.  Ry.  Rev.,  June  i4. 
21, 1890,  pp.  336-9,  342,  344,  3)1-3.  R*  ^'  Gaz.,  June  i3,  20,  i89o,  pp.  4i7,  421,  434-6. 
Ry.  Age,  June  14,  1890,  pp.  4i6.ao.    Mast.  Mech.,  July,  1890. 

Proceedings  of  Convention  at  Saratoga,  June,  18S4.     Apply  to  M.  N.  Forney, 
Sec'y,  73  Broadway,  New  York. 
Master  Car  and  Locomotive  Painters*  Association.    Report  of  convention  contains 
papers  of  value  on"Cleaning  Varnished  Surfaces."  "Treatment  of  Headlining 
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Master  Car  and  Locomotive  Painters*  ARsociation,  continued. 

Material,"  and  the  "Chemical  Purity  of  Soap."     Ry,  Rev,%  September  12,  i9» 
1891. 

Master  Mechanics*  Association.    Report  of  the  twenty-third   annual   convention. 

Ry.  Rev.,  June  21,  28,  i89o,  pp.  352-7,  563-5,  370-1,  377-8.      R.  R.  Gax.,  June  27. 

i89o,  pp.  451-ai  461-2.     Ry.  Aire,  June  21. 1890,  pp.  432-6.      Eng-.  News,  June  28, 

1890. 
Material,  A  New   View  of  the  Resistance  of.     By  Prof.  W.  C.  Unwin.      Discusses 

Bauschinger's  experiments  and  shows  the  relation  between  them   and  Wah- 

Icr's  experiments.    Lon.  En£uteer,  Jan.  7, 1887. 

Materials  of  Construction.  By  R.  H.  Thurston.  Treats  of  the  strength  and  other 
properties  of  materials  of  construction,  as  deduced  from  the  strain  diagrams 
produced  by  the  Thurston  testing  machine.  A  reply  to  criticism  by  Prof. 
Kick  on  a  previous  paper.        Trans.  A.  S.  C.  £.,  Vol.  V.,  p.  9. 

Working  Loads  for.    See  Working  Loads. 

See  Buildin£t  Materials. 

Measurements. 

Discussion  of  the  Precision  of  Measurements,  Notes  of  a  brief  lecture  course  on 
the  laws  governing  the  precision  of  measurements,  with  application  of  the 
methodof  least  squares.  By  Silas  W.  Holman.  Technology  Quart,,  Vol.  I.. 
18S7,  Nos.  2,  3,  and  4. 

The  Refinements  of  Modern  Measurements  and  Manipulations.  A  paper  by  J*  A. 
Brashear  in  Sci,  Am,  Sup.,  April  s>  1890,  p.  11887. 

See  Base-Line. 

Measures. 

Recent  Progress  of  the  Metric  System.  Interesting  paper  by  Dr.  B.  A.  Gould, 
member  of  the  International  Committee  of  weights  and  measures.  Jour.  Assn. 
Eng.  Soc,  June,  i89o,  pp.  283-9. 

Standard.  By  E.  A.  Gieseler.  Gives  brief  history  of  the  development  ol  stand- 
ards of  length,  describes  the  present  standards  of  the  United  States  and  the 
methods  adapted  to  compare  them  with  other  standards,  etc.  Jour.  Frank. 
Inst.,  Aug.,  1888;  Eng,  News,  Sept.  8. 1888. 

See  Meter.     Tapes.     Weights  and  Measures. 

Measuring  Instruments  used  in  Mechanical  Testing.  By  Prof.  W.  C.  Unwin.  Dis- 
cusses the  different  forms  of  instruments  for  determining  the  exact  distance 
between  two  marks.    Lon.  Engineer t  May  20^  1887  ■ 

Mechanical  Engineering. 

Chaik  Age  of.  By  J.  T.  Halloway.  Fifth  lecture  before  the  students  at  Cornell 
University.  Gives  picture  of  engineering  practices  of  days  gone  by  and  the 
contrast  between  the  former  and  modem  practice.  Sci.  Am.  Sup.,  June  16, 
1888. 

The  outline  of  a  course  of  instruction,  with  arguments  by  Robt.  H.  Thurston, 
Jour.  Frank.  Inst,,  Vol.  CXVIII.,  p.  188  (Sept.,  i884.) 

Mechanical  Engineers. 

Abstracts  of  the  proceedings  of  the  Boston  Meeting.  An  extended  account  in 
Mechanics,  Dec,  188 5. 

Advice  to  Young,  By  Prof.  Perry  to  the  students  at  Finsbury  Technical  College. 
A  valuable  paper  for  working  engineers,  Sci.  Am.  Sup,,  Sept.  i,  1888. 

Semi' Annual  Report  of  the  Committee  of  the  Cleveland  Engineer  s  Club  on.  By  J . 
L.  Gobeille.    A  review  of  the  years  work.      Jour*  Assn.  Eng,  Soc.,  Jan-,  18S7, 

Special  Report  of  the  22nd  Annual  Convention  of  the  Am.  Soc.  M.  E.,  held  at 
Richmond,  Va.    Mechanics,  Dec,  i8go. 

Report  of  the  meeting  of  the  Inst,  of  Mech .  Engis.  at  Sheffield,  July  29,  3o.  This 
report  contains  valuable  papers  on  steel  rails,  coal  mines,  the  manufacture  of 
fuel  and  gas  and  the  Sheffield  Water-Works.      Iron,   Aug.    1,   i89o.  pp>  99-104. 
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Mechanical  Engineers,  continued. 

Mech'  World,  Aag.  a,  1890,  ^/ j/^.     Lon.   En^imer,  Aug.,  1890,  etse^.     Lon. 

£/ri>'.,  Aug.  I  and  %,  1890,  pp.  122-4.  i34~9i  i7i-4' 

Mechanical  Equivalent  of  Heat.    See  Heat. 

Mechanical  Integrators.     See  fnte^rators. 

Mechanical  Stokers.    See  Stokers. 

Mechanism.  By  Arthur  Rigg.  One  of  the  Canton  lectures  under  the  auspices  of 
the  Society  of  Arts.     Vcoi  Nos,  Enir-  Mair.^  Vol.  VII.,  p.  341. 

Elliptic  Lobed  Wheels,    See  Lobed  Wheels, 

See  Machine  Designs . 

Mercurial   Gauge.'    A   discussion  of  its  reliability.      Trans.  A.  ^.  C.  £.,  Vol.  II., 
p.  228. 

See  Pressure  Gau^e. 

Mercury  Column.  An  improved  form  of,  for  measuring  steam  pressures.  It  is  bent 
into  vertical  loops,  the  mercury  resting  in  the  lower  ends.  Thus  a  slight  dis- 
placement is  multiplied  by  the  number  of  loops.  Illustrated.  Trans.  A.  S. 
M.  E.,  Vol.  II.,  p.  98. 

Meridian  Time.  An  historical  account  of  progress  in  its  advocacy  and  adoption. 
Van.  Nos.  Eng-.  Ma^.,  March,  1886, 

See  Standard  Time, 

Metallic  Cross  Ties.    See  Railroad  Ties, 

Metalloids.    See  Alloys, 

Metallurgy.    S^q  Gold  and  Silver.    Mining  Engineering.    Ore  Crushing. 

Metals. 

The  Action  of  Tidal  Streams  on  Metals.  A  valuable  paper  by  Thomas  Andrews, 
M.  I.  C.  E.,  on  the  electrolytic  disintegration  during  the  change  from  fresh  to 
salt  water.    Tables  of  the  electromotive  force  during  this  process,  for  various 
kinds  of  iron  and  steel,  are  given.    Iron^  Jan.  23,  1891,  pp.  71-5* 

The  Action  0/  Tidal  Streams  on  Metals  during  Diffusion  of  Salt  and  Fresh  Water  ^ 
Analyses  of  iron  and  steel,  being  the  conclusion  of  experiments  reported  in 
Iron,  1891,  p.  71,  by  Thos.  Andrews.  Iron,  April  24,  i89i,  pp.  360-1.  Abstract, 
Ensr.  Record,  May  16,  i89i,  p.  389. 

And  Alloys.  By  Prof.  W.  C  Roberts  Austin.  A  lecture  delivered  to  the  oper- 
ative class  at  Birmingham.    Sci.  Am.  Sup.,  Feb.  5. 1^85. 

Corrosion  of ,    See  Corrosion. 

Effect  0/  Chilling  on  the  Impact  Resistance  of  Metals.  A  paper  by  Thomas  An- 
drews, giving  results  of  experiments  on  for  gin  gs,  subject  to  various  rates  and 
degrees  of  chilling.  Five  sets  of  exi>eriments.  Results  tabulated.  Proc.  Inst, 
C.  E.,  Vol.  ClII.,  i89i,  pp.  231-49.     Abstracted  in  v4m.  A^r.,  Nov.  21, 1890,  p. 

10. 

On  the  Effect  of  Permanent  Elongation  on  the  Cross  Section  of  Hard-drawn  Wires, 
Short,  but  very  interesting  paper  by  Profs.  T.  Gray  and  C.  L.  Mees.  The  re- 
sults of  a  few  experiments  are  tabulated.  Phil.  Mag.  &»  Jour,  of  Sci,  April, 
i89o,  No.  179,  pp.  355-8. 

Expansion  oft  from  Ijow  Temperatures.  Some  interesting  exi)eriments  of  ex- 
pansion of  wrought  iron,  steel  and  cast  iron  between  temperatures  of  45  °  C. 
and  300®  C.  By  Thomas  Andrews,  F.  R.  S.  Sci.  Am.  Sup.,  March  15.  i89o, 
p.  1 1842. 

Properties  of,  held  in  Common  with  Fluids,  A  lecture  by  Prof.  W.  C.  R.  Austen. 
Shows  that  the  properties  held  in  common  with  fluids  are  numerous  and  sur- 
prising.   Illustrated.    Sci.  Am»  Sup.,  July  17,  1886. 

Rate 0/ Set  of.    By  Prof.  R.  H.Thurston.    Gives  details  and  results  of  experi- 
ments made  to  determine  the  law  of  the  rate  of  set  of  metals  subjected  to  strain 
for  considerable  periods  of  time.    Trans.  A,  S.   C.  -fi.,  Vol.  VL,  p.  28, 
17 
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MetaU,  continued. 

Resume  of  the  Metal  Industries  of  the   World  for  i^SS.     E.  6*  M.  Jour,,  Jan.  m 

18S9. 
Wear  of.    See  Rails. 
See  Fati£rue\  also  Oxidatum. 

Metallic  Compounds.     A  long  list  of  authorities  on  metallic  compounds  maybe 
found  in  the  Rep.  of  U,  S.  Board  0/  Testifier  Iron ^  etc,^  Vol.  I.,  18S1,  pp.  149-210. 

Meteorology. 

Artificial  Rain  Making.  Paper  by  Prof.  E.  J.  Houston  before  the  Franklin  In- 
btitute*  discussing  the  possibility  of  producing  rain  artificially.  Reprint,  Sci 
Am,  Sup.,  No.  824.  Oct.  i7, 1891,  p.  i3i6i. 

Can  We  Make  it  Rainl  Papers  by  Gen.  R.  G.  Dyrenforth  and  Prof.  Simon  New- 
comb,  discussing  the  recent  experiments  in  Texas.  A^.  Am,  Rev,,  Oct.,  i89i. 
PP.  385-404. 

Conditums  Causing  a  Cold  Wave,  An  article  by  T.  Russell  of  the  U.  S.  Weather 
Bureau  describing  the  method  of  making  predictions.  En£,  Ma£'.,  Dec.,  i89i. 
pp.  38i-8. 

Conditions  Causing^  a  Tornado,  Illustrated  article  by  Prof.  H.  A.  Hazen.  En£:^. 
Ma^.,  Oct.,  1891,  pp.  63-74. 

.  Excessive  Rainfalls  Considered  with  Especial  Reference  to  their  Occurrence  in  Pop^ 
ulous  Districts,  Part  I.,  on  maximum  rainfall  and  flood-flow/  Part  II.,  on  "Ex- 
pediency of  Making  Adequate  Provision  in  Systems  of  Drainage."  with  appli- 
cation to  Washington,  D.  C.  Topographical  map  and  sections  of  sewers  of 
this  city  given.     Trans,  A.S.  C  E,,  Vol.  XXV.,  July,  i89i,  pp.  70-118. 

Recent  Advances  in.  Systematically  arranged  in  form  of  a  text-book  for  the  Sig- 
nal Service*  By  Wm.  Ferrel.  440  pages.  Discusses  all  questions  in  meteor- 
ology.  A  valuable  treatise.  H.  Rep.  Ex,  Doc,  i,  Part  2, 4Qth  Conir.*  ^st  Ses- 
sion.   Being  Parts  of  Vol.  IV.,  Rep.  of  Secy,  of  War,  1885. 

Self-RecordiniT  Instrument,  invented  and  used  by  Dr.  Draper  at  the  New  York 
Meteorological  Observatory.  Fully  described  and  illustrated  in  Lon.  En4r.^ 
Dec.  4. 188S. 

Work  of  the  Weather  Bureau,  A  review  of  its  growth  and  work  by  Sergt.  E.  B. 
Dunn.    lUus.    ^nif.A/iv'-i  Sept.  1891,  pp.  772-83. 

See  Atmosphere,    Rain.    Temperature,     Tornado.     Weather  Service, 

Meter,  The,  as  applied  to  L/md  Surveying,    By  J.  D.  Vamey.    Conclusions  adverse 
to  its  adoption.    Jour,  Assn,  En^.  Soc,  VoL  V.,  p.  338. 

Relation  of  the  Yard  to  the  Meter ,    See  Yard. 

Meters.    See  Current  Meters,    Electric  Meiers.     Water  Meters. 

Metric  and  British  Measures. 

Compared  for  Engineering-  Purposes.  By  Arthur  Hamilton-Smith,  before  the 
Inst.  Civ.  Engrs.,  with  discussion.  Issued  also  as  a  separate  pamphlet.  Dis- 
cusses measures  of  length,  capacity,  weight  and  pecuniary  values  used  in  En* 
gland.  It  is  favorable  to  the  metric  system.  Paper  No.  2,024.  Procfor  188S. 
Inst.  Civ.  Engrs.  Abstract  of  Lon.  Eng,,  Jan.  23, 1885:  also  Eng.  News,  April 
4,1885.  Also  interesting  particulars  about  the  benefits  of  its  introduction,  es- 
pecially in  Germany.  Letter  from  Frankfort  by  W.  Howard  White,  C.  E.  N. 
Y.  Nation^  March  5, 1885;  also  New  York  Semi-  Weekly  Evening  Post,  March  13, 
i88s. 

Comparative  Size  of,  with  Reference  to  Convenience.  A  plea  for  the  metric  sys- 
tem, with  tables  showing  the  relations  between  the  metric  units  and  those  now 
in  use.    By  Fred* Brooks.    Illustrated,    your.  Assn.  Eng.  Soc,,  Vol.  V.,  p.  225. 

In  Engineering.    Its  use  in  Railway  work  in  Mexico,  in  an  engineer's  office  in 
Boston*  and  for  leveling,     your.  Assn.  Eng,  Soc.t  Vol.  II.,  pp.  3211 322  and  326. 
Metric  System. 

The  New  Standards  of  Weight  and  Measure,    An  interesting  letter  from  Paris 
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Metric  System.     The  New  Stamdards^  etc.,  continued. 

describing  the  methods  used  in  preparing  the  standard  metre  bars  and  stand- 
ard kilogrammes  for  the  Intemadonal  Bureau  of  Weights  and  Measures. 
The  Nation,  Oct.  a4, 1889. 

Weights  and  Measures,  Chart  of  the  system  in  its  simplicity  showing  the  rela- 
tions of  the  different  units  to  one  another  and  the  actual  magnitudes  of  the 
principal  units.  Copies  may  be  had  with  valuable  tables  and  condensed  infor- 
mation printed  on  the  back  from  American  Metrolog-ical  Society ,  41  East  4qth 
St,,  New  York,    Price  10  cents. 

See  Measures. 

Metric  Tables  for  converting  meters  to  feet  and  feet  to  meters:  centimeters  to  inches 
and  inches  to  centimeters;  kilometers  to  miles  and  miles  to  kilometers.  Each 
given  for  every  unit  from  i  to  1,000.    Lon.  Sngineer,  Feb.  5i  1886. 

Mexico. 

City  of.  New  and  Old  NaminiT of  Streets  in.  With  diagrams  showing  streets 
and  giving  both  the  old  and  new  names.    En^",  News,  Dec.  8. 1888. 

Population  Chart  of,  showing  lines  of  railroads.    R,  ^.  Gax.,  July  io»  1885. 

Railroad  Buildinjr  in.  By  Laurence  Bradford.  Discusses  topographical  pecu- 
liarities and  advantages  and  disadvantages  of  the  metric  system  in  railroad 
work.    Jour,  Assn-  Eng;  Soc„  Vol.  IV.,  p.  345. 

See  Drainage,    Mining  Code, 

Micrometer.  The  Run  of.  Described  and  methods  of  determining  discussed  in  £/. 
S,  C&'G,  Survey  Repu  iS^t  App.  No.  8. 

Micro-Organisms.  Some  of  the  Conditions  Affecting  the  Distribution  of,  in  the  At" 
mosphere.  By  Dr.  P.  T.  Frankland.  Gives  summary  ol  the  experiments  of 
Pasteur,  Tyndall,  Miquel  and  Freudenreich.  Describes  methods  of  cultiva- 
tion, etc.  Gives  results  of  experiments  on  the  distribution  of  micro  organisms 
at  the  different  altitudes  and  places:  also  their  nature.  Discussed  by  Doctor 
Carpenter  and  others.    7our.  Soc,  Arts,  March  25,  et  se^.,  1887. 

Mill.    See  Slag  Mill. 

Mill  Architecture.  A  lecture  by  C.  J.  Hexamer,  before  the  Franklin  Institute.  Dis- 
cusses floors,  girders,  walls,  cornices,  columns,  roofis,  fire  doors,  picker-houses, 
card  rooms,  transmission  of  power,  heating,  lighting,  and  frictional  electricity* 
your,  Frank*  Inst,,  July,  1885. 

Mill  Bngineering. 

Leaves  from  the  Note  Book  o/a  Mill  Engineer.  Treats  of  water  in  channels  and 
in  pipes,  of  water  motors  and  horse-power  of  water-wheels.  Sci,  Am.  Sup., 
Oct  22.  1887. 

A  paper  read  by  Edward  Sawyer,  Member  of  Boston  Society  of  Civil  Engineers, 
read  September  18, 1889,  p.  iS.  Discussion  by  several  members,  p.  24.  Jour, 
Assn,  Eng.  Soc,  November,  i88q,  Vol.  VIII.,  pp.  S13-562.  Am.  Arch,,  Decem- 
ber i4,  i889.     Eng.  &•  Build.  Rec,  March  22, 1890,  p.  148. 

Mills.    %^^  Fire  and  Floors. 

Milling. 

A  two-page  plate  of  a  design  for  a  flour  mill  to  be  built  in  Covinto,  Chili.  Water- 
power  to  be  used.    Lon.  Eng,,  April  24,  1885. 

Modem,  By  Gilbert  Little.  An  illustrated  series  of  articles  dealing  with  the 
birth  and  development  of  the  Hungarian  or  Semolina  system.  Lon.  Engineer, 
July  15,  etc.,  1887. 

Roller,  By  Henry  Simon.  Gives  record  of  tests  instituted  to  determine  the 
power  consumed  by  the  different  machines  used  in  a  roller  mill  when  working 
under  difierent  conditions.    Lon.  Eng,,  July  8, 1887. 

See  Flour  Milling,    Hydraulic  Mill .  Ippliances. 

Milling  Cutters .  A  paper  by  Mr.  George  Addy,  read  before  the  Inst.  Mech. 
Engr's.    Illustrated.    Lon.  Eng.,  Dec.  5,  ibgo,  pp.  677-8. 
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Mineral  Resources. 

Of  the  United  States  for  18S3  and  1884,  A  volume  of  over  1,000  pages.  Issued  by 
the  United  States  Geol.  Survey,  giving  statistics  of  production  and  many  mem- 
oirs by  technical  experts  on  methods  in  use  in  prospecting,  mining  and  reduc- 
tion.   H,  R,  Misc.  Doc.  No.  3b,  4Qth  Congr .,  jst  Session^  Dpt.  of  the  Interior . 

Of  the  United  States.  By  Albert  Williams,  Jr.  Description  of  the  areas  from 
which  the  different  mineral  products  are  obtained,  accompanied  by  tables  of 
analysis  and  statistics.  Also  outlines  of  methods  used  in  prospecting,  mining, 
reduction  and  manu&cture,  with  valuable  information  on  the  modes  of  occur- 
rence. Published  by  U.  S.  Geological  Survey  in  1883,  pp  8i3.  Price  50  cents. 
Same  for  1883  and  i884,  pp.  1,016.  Price  60  cents.  Van  Nos.  Enir.  Afag- ,  Jan., 
1886. 

Of  the  United  States  for  i88s.  M.  of  Rep,  Misc.  Doc.  No.  14b,  4Qth  Congr  ,  2nd 
Sess.,  1889. 

Minerals. 

Production  for  18S7,  Statistics  of.  Good  summaries  of  the  production  and  prices 
of  zmc,  copper,  coal,  coke  and  pig-iron  for  the  past  year  will  be  found  in  E.  6* 
M.  Jour.,  Jan   7, 1888. 

Coal,  Geolo£y  of  the  Panther  Creek  Basin,  mih  sections,  plates  and  atlas.  By 
C.  A.  Ashburner.    //,  Geol.  Survey  Penn.    Report  A.  A. 

Tables  of  the  Rapid  Determination  of  the  Common  Minerals  by  " External  Si^ns" 
and  by  the  Behavior  of  the  Minerals  before  the  Blowpipe.     A  valuable  paper  by 
A.  J.  Moses.    School  Mines  Quar.,  July,  i89o,  Vol.  XI.,  No.  4,  pp.  334-55. 
Miner's  Inch.    See  J/ydraulics. 
Mining. 

By  Maj.  T.  B.  Brooks.  An  analysis  of  the  cost  and  description  of  the  methods  of 
mining  employed  m  the  Marquette  iron  region.  Lake  Superior,  Michigan. 
Trans.  A,  S.  C.  £.,  Vol.  II.,  p.  17. 

Coal. 
By  H.  M.  Chance.    //,  Penn.  Geol.  Survey.    Report  A.  C.  A  complete  treatise, 
freely  illustrated,  and  accompanied  by  maps  of  the  mining  practice  of  the 
anthracite  region.    Harrisburg,  1883. 

BellvilleSeam,No-6,atSt.ClairCo.,/ll.  Article  by  Leo  Gluck,  E.  M.,  de- 
scribing the  details  of  work,  especially  the  operation  of  the  Harrison  coal 
cutting  machine.    Colliery  Eng-.,  Oct.,  1891. 

Methods  and  Appliances  used  in  the  Anthracite  Coal  Fields,  By  H.  M.  Chance ; 
574  PPm  with  an  atlas  ot  25  plates,  54  page-plates,  and  60  illustrations  in  the 
text.  A  full  description  of  methods  of  prospecting,  shaft  and  slope  sinking; 
gangway  and  tunnel  driving,  timbering,  etc.;  of  tools,  machinery,  etc..  and 
of  colliery  management.  Publications  Second  Geol,  Survey  of  Pa.,  AC, 
ii583. 

Methods  used  in  mining  the  thick  coal  of  South  Staffordshire,  England,  the 
yem  being  from  8  to  14  feet.  Extracts  covering  18  pp.,  from  a  paper  before 
the  British  Soc.  of  Min.  Students.  Illustrated.  Sch.  Mines  Quar,t  April. 
1886. 

Nova  Scotia.  Paper  by  E.  Gilpin,  Jr.,  Deputy  Commissioner  and  Inspector  of 
Mines,  with  discussion.     Trans.  Can.  Soc.  C.  £.,  1888,  Vol.  II.,  pp.  35o-4oo. 

Recent  Improvements  in  the  Mechanical  Engineering-  of  Coal  Mines,  Paper  by 
Mr.  Emerson  Bainbridge,  read  at  Sheffield  before  the  Inst.  Mech.  Engrs. 
This  paper  discusses  sinking  of  shafts,  pumping,  haulage,  ventilation, 
screening,  etc.    Iron,  Aug.  1,  1890,  pp.  Q7-101. 

Waste  in  Mining  Anthracite.  By  Franklin  Piatt;  with  a  chapter  on  the  methods 

of  mining,  by  John  Price  Wetherill.    Numerous  illustrations.    i34  pp.  Facts 

largely  deduced  from  mine  records.      Publications  2d  Geol.  Survey  of  Pa^, 

A2,  i88z. 

Code,  New,  of  Mexico.    Regulates  all  matters  relating  to  mining  property.    Ad- 
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Mining,  Code,  Xexv,  etc.,  continued. 

opted  1884.    A  fulls7nopsis  given  in  a  paper  before  the  May  meeting  of  Inst, 
of  Min.  Engrs.    By  Rich  E.  Chism.  E.  M.    Iron,  July  3.  1^85. 

Debris  in  California  Rivers.  By  A.  J.  Bowie.  A  full  and  elaborate  treatment  of 
the  above  subject.  Trans,  Tech,  Soc,  Pac,  Coast,  Vol.  IV.,  p.  i,  also  briefly  ab- 
stracted In  EniT.  News,  July  3o,  i887. 

Diamond  in  South  Africa*    An  article  by  G<  D.  Stonestreet,  giving  a  brief  de- 
scription of  the  Kimberley  mine  and  of  the  method  of  working.      Illus.     En^. 
Mae,,  Aug.,  i89i,  pp.  579-81. 

Drift.  By  T.  Egleston.  Describes  methods  used  in  the  West  to  work  the  an- 
cient river  beds.    Sch.  Mines  Quar.,  Vol.  VIIL,  pp.  ao4  and  a89. 

Engineering. 
By  J.  L.  CuUey.    A  paper  involving  the  general  principles  of  mining  engi- 
neering, relating  particularly  to  coal  bank  work  as  pursued  in  Ohio.      EniT' 
News,  March  10. 1888. 

Report  with  abstract  of  papers  of  the  A.  I.  M.  E.,  the  Brit.  Iron  and  Steel  Inst., 
and  the  Ver.  Duet.  Eisenhuettenleute.  Also  accounts  of  excursions  of  the 
party  to  various  points  of  engineering  interest.  Eng-.  News,  Oct.  4,  i89o,  et 
seg,  R.  R.  Gat.,  Oct.  3, 1890.  pp*  680-1.  Ry.  World,  Oct.  4.  i89o,  p.  942.  R, 
R,  Gaz.,  Oct.  10, 1890,  pp.  694-5.  Lon.  En£^.,  Oct.  10,  i89d,  etseq,  E*  6*  M. 
Jour,,  Oct.  4.  i89o,  pp.  393-4.  Brief  notice  in  Am,  En£.,  Oct.  11.  i89o,  pp. 
158-9. 

Modem  Progress  in.     An  address  before  the  Liverpool  Eng.  Soc,  Dec,  i883. 
Transactions,  Vol.  IV.,  p.  i36. 

Exhaustive,  A  paper  by  W.  H.  Jennings  before  the  Ohio  Inst,  of  Mm.  Engrs., 
relating  to  a  more  effectual  exhaustion  of  coal  beds.  Ohio  Mining  Jour,, 
ZanesVille.  May,  i885. 

Gold,     Working  Placer  Deposits  in  the  United  States,  by  T.  Egleston.    An  histor- 
ical and  descriptive  article  of  3opp.,  giving  an  account  of  the  various  ways  in 
which  placer  mines  have  been  worked  in  this  country.    Sch.  Alines  Quar.,  Jan 
iSi6. 

Interests  of  the  Untted  States,  Review  of,  for  1888.      E,  6*  M.  Jour,,  Jan.  12, 1889. 

Laws  of  the  United  States  zxiA  Regulations  thereunder,  together  with  State  and 
Territorial  Mining  Laws  and  Local  Mining  Rules  and  Regulations.     Quarto, 
;oo  pp.,  being  Vol.  XIV.,  U.  S.  Census,  1880.    H.  Rep,  Mis,  Doc.  42,  Pt'  14,  47ih  ' 
Cong.  2d  Sess,,  i885. 

Machinery, 
Coal,     The  Inger soil' Sergeant.    Brief  description,  with  record  of  work.      Illus- 
trated.   E,  6*  M,  Jour,,  Feb.  2.  i889. 

Westphalia,  By  Messrs.  Malkel,  De  Goumay  and  Suisse.  Gives  notes  on 
the  machinery,  appliances,  mode  of  working,  etc,  of  the  colleries  of  West- 
phalia.   Proc,  Inst.  C,  E„  Vol.  XCII.,  pp.  367-376. 

See  Electric  Mining  Machinery.    Hoisting  Machinery,    Cable  Grips. 
Winding  Engines. 
A  description  of  the  new  windmg  engines  and  drum  recently  started  at  the 
Lady  Windsor  Colliery  in  Wales,  with  dimensionsand  details  of  construction. 
Illus.    Sci,  Am,  Sup,,  April  16,  i887. 

A  paper  by  Herbert  W.  Hughes.  F.  G.  S.  Reprinted  from  Trans.  S.  Stafford- 
shire and  E.  Worcestershire  Inst,  of  Min.  Engrs.,  Vol.  XII.,  Pt.  I.  Sch. 
Mines  Quart,,  Columbia  College,  April,  i889.  Vol.  X..  p.  258. 

The  Equalization  of  Load  on  Winding  Engines  by  employment  of  spiral  drums. 
By  E.  M.  Rogers,  Central  City,  Col.  A  theoretical  discussion.  P.  8.  Proc. 
A.  /.  M,  E,,  Buffalo  meeting,  1888. 

Wire  Rope  Haulage  and  its  Application  to  Mining,  By  F.  C.  Roberts.  A  45- 
page  paper,  fully  illustrated.      Treatingof  hoists,  inclined  planes,  engine 
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Mining  Machinery,  Wire  Rope  Haulasre,  etc.,  continued. 

gravity,  and  aerial  haulage,  tail-rope,  counter-rope,  and  endless-rope  sts- 
tems.    Trans,  A.  /.  Af.  £.,  Dulutb  meeting,  1887. 

Mica  in  North  Carolina,  By  W.  B.  Phillips.  A  series  of  papers  describing  the 
geology  of  the  mining  districts,  formation  of  the  veins  dressing  the  mica,  etc. 
E.  &*  M,  your.,  April  21  et  seg,,  1888:  Set.  Am.  Sup,,  July  21  et  seg.,  1888. 

Ore  Deposits  of  Red  Mountain^  Colo.  By  G.  E.  Kedzle  before  the  American  In- 
stitute of  Mining  Engineers.  Gives  a  description  of  the  bedded  ore  deposits  of 
Red  Mouatian  mining  district,  Colo.    E,  6*  Af,  Jour.,  Aug.  11,  i888« 

Ores  and  their  Mode  of  Occurrence  at  Aspen  Mountain,  Colo.  By  D.  W.  Bounton- 
A  series  of  illustrated  articles  describing  the  ore  deposits  and  the  faulting  of  the 
Aspen  district,  Colo.    E.  ^  M.  your,,  July  14  et  seg.,  1888. 

Progress  of  the  Art  of  Mining'  An  interesting  and  valuable  lecture  delivered  at 
the  Royal  ColleKe  of  Science,  London,  by  C.  Le  Neve  Foster.  Many  referen- 
ces to  existing  literature  are  given.  Lon.  En^,%  February  13,  i89i,  pp.  aoo-i, 
et  seg, 

Shot-Firing"  in,  Theory  of.  By  M.  P.  F.  Chalon.  Gives  a  general  theory  of  shot- 
firing  with  common  powder  or  high  explosives.     En£,  News,  Jan.  14,  i887. 

Submarine. 
A  series  of  articles.    Lt.  Col.  Bucknell,  R.  £.     Gives  analyses  of  important  ex- 
periments, etc.,  treats  of  the  apparatus  employed  for  measuring  the  effects 
of  submarine  explosions.    Lon.  En^r.^  July  i,  et  seg.,  i887. 

On  the  Personnel  for.  By  Lieut.  J.  T.  Bucknell,  before  the  Royal  Inst,  of  Sub- 
marine Mining.    Lon.  En£.,  March  2s,  April  i,  etc.,  ]887« 

.S'tfrfO"'«^i  in  Coal  Mines  of  Ohio.  By  R.  S.Paul.  Ohio  Minini' Journal,  Nos. 
18S2.  See  also  paper  on  the  same  subject  in  same  journal  by  R.  M.  Hazel- 
tine. 

Surveying.    See  Surveying, 

Systems  of,  in  Lar£e  Bodies  of  Soft  Ore.  By  R.  P.  Roth  well,  before  the  Boston 
meeting  of  the  American  Institute  of  Mining  Engineers.  Describes  the  system 
employed  at  the  Dean  River  mine  and  proposes  working  the  vein  out  from  the 
top  down  instead  of  from  the  bottom  up.    E.  &'M,  your,,  March  to,  1888. 

See  Borin£',  Compressed  Air  Applied  to.  Hydraulic  Elevator,  Gravel.  Masonry 
Supports. 

Mines. 

Accidents  in. 
Abstract  of  the  Report  of  the  British  Commission  to  the  House  of  Commons, 
from  the  London  Minings  youmals.     E.  6*  M.  Jour.,  April  24.  1886;  En£. 
News,  Sept.  25,  1886,  etseg. 

See  Coal  and  Gold. 

By  Sir  Fredk.  Aug.  Abel.  The  first  part  of  an  able  paper  in  which  the  general 
situation  is  reviewed  in  the  ligkt  of  recent  researches,  including  the  Rep.  of 
the  Commission  in  1886.  Statistics,  causes,  appliances,  etc.,  discussed. 
Proc.  Inst,  C.  E.,  Vol.  XC,  pp.  160-200. 

A  paper  by  Sir  Fred.  Abel,  being  a  continuation  of  a  previous  paper.  With 
discussion,  covering  150  pp.  in  Proc.  Inst.  C.  E,,  Vol.  XC,  p.  36. 

Fire-Damp,  Accidents  from,  and  Means  of  Preventing'.  A  paper  reprinted 
from  Le  Genie  Civil.  By  L.  Parent.  Discusses  in  detail  an  accident  in 
France,  whereby  28  workmen  lost  their  lives:  then  considers  the  influence  of 
the  blasting  charge:  the  influence  of  dust;  the  influence  of  currents  of  air, 
with  regard  to  their  quality  and  quantity,  and  with  regard  to  the  point  of  ori- 
gin of  accident:   and  the  measures  to  be  taken.      Eng".  News,  Sept.  s«  1885. 

Coal,  Con/fagration  at  Kidder's  Slope.  By  Martin  Coryell.  Gives  details  of  the 
conflagration  in  the  mines  and  the  methods  adopted  to  put  it  out.  Trans. 
A,  S.  C.  E.,  Vol.  III.,  pp.  147-1S4. 
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Mines,  continued. 

Explosion,  Colliery,  at  Dour ,  Belgium.  Brief  account  E.  6'  M.  your,,  De(5. 
8.1888. 

Exflosums  in  Coal  Mine  caused  by  fire-damp  forced  into  the  mine  from  the  sur- 
rounding earth  strata  as  a  result  of  a  sudden  foil  m  the  barometric  pressure. 
A  rigid  relation  of  cause  and  effect,  thought  to  have  been  established  by  ob- 
servations in  Hun  gari*.  Abstract  of  report  on  the  subject  in  Eng.  News, 
Feb.  6, 1886. 

See  Accidents, 

Coal,  Spontaneous  Combustion  in.  Causes,  development  and  preservation.  By 
Durand.    From  Proc,  Inst.  C.  E.     Eng-.  News,  March  8,  i884,  pp.  109-10. 

Electric  Haulage  in.    See  Electric  Haulage. 

Fire  Damp  in*      See  Fire  Damp. 

Tilly  Foster  Iron  Mine,  Reopening  of.  Paper  by  F.  H.  McDowell,  New  York, 
describing  the  methods  used  in  making  the  necessary  excavations,  viz.,  the 
use  of  wire  cables  and  trolleys  for  the  open  pit.  Illustrated.  Pp.  9.  Proc.  A. 
I.  M.  E.,  New  York  meeting,  Feb.,  i889. 

Ventilation  of. 
Coal  Mines.     By  Geo.  G.  Andre.     A  paper,  with  discussioui  before  the  Soc.  of 
Engrs.     Van.  Nos.  Eng.  Mag.,   Vol.  XIX.,  p.  369. 

Colliery  in  Westphalia.  Description,  duty,  efficiency,  experiments,  cost,  etc. 
Abstracted  in  Proc.  Inst.  C.  E.,  Vol.  XC,  p.  541. 

Mechanical.  By  Wm .  Cochrane.  Abstract  of  a  paper  read  before  the  Inst,  of 
Mech  Engrs.,  at  Newcastle.     Van.  Nos.  Eng.  Mag.,  Vol.  I.,  p.  936. 

See  Fire  Bulkheads  in,  also  Fire  Damp.    Shaft.    Shaft  Sinking. 

ULxnceWvineoMs  ^ox^m  of  European  Travel.  Some  brief  accounts  of  matters  of  engi- 
neering interest  noted  by  members  of  Boston  Soc.  C.  E.,  durmg  the  i889 
excursion  of  American  engineers  to  Europe,  pp.  9.  Jour.  Assn.  Eng,  Soc., 
March,  i89o.  Vol.  IX..  p.  iiq. 

MissisBippi  River.    See  jetties. 

Molecular  Forces.    See  Forces. 

Moment  of  Inertia. 

On  the  determination  and  graphical  representation  of  the  moment  of  inertia  of 
plane  surfaces.  ByProf.  Mohf.  Discussion  of  some  very  pretty  geometrical 
methods,  but  of  more  interest  from  a  mathematical  than  from  an  engineering 
point  of  view.    Der  Civil  Enginieur,  1887.  pp.  43-67. 

New  and  general  formula.  By  J.  W.  Davis.  Van  Nos.  Eng.  Mag.,  Vol.  XXL, 
p.  17. 

Simple  Graphical  Method  for  Determining  Moment  of  Inertia.  A  paper  by  F.  E. 
Turneaure,  read  before  the  Eng.  Club  of  St.  Louis,  describing  a  method  use> 
ful  in  cases  of  irregular  areas.    Jour.  Assn.  Eng,  Soc.,  April,  i89o,  pp.  208-11. 

Monument.    See  Washington. 

Moore,  Henry  C.  A  memoir  of  the  late  Henry  C.  Moore,  read  before  Engineers 
Qub  of  St.  Louis,  May  15,  1889,  by  E.  D.  Meier.  Pp.  2.  7our.  Assn.  Eng.  Soc., 
October,  i8S9,  Vol.  VIII.,  p.  492. 

Mooring  Light-House .    See  Foundation  of  a  Light'House. 

Mortars. 

By  Samuel  Crompton.  Treats  of  the  effects  of  adding  saccharine  matter  to 
mortar.    Eng.  News,  Jan.  i,  1887. 

Chemical  Ingredients  and  Conditions  necessary  to  make  good  mortar,  and  what 
chemical  changes  occur.  By  D.  P.  Waters.  Jour.  Assn.  Eng.  Soc.,  Vol.  V., 
p.  25. 

Economy  of  Lime- Cement  Mortar .  The  results  of  some  experiments  indicate 
that  any  combination  of  lime  and  Portland  cement  is  uneconomical.    Article 
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Mortars.    Economy  of  Lime-CemenU  ^tc,  continued. 

by  Prof.  I.  O.  Baker.  Am,  Areh.,  Nov.  29,  1890.  p.  133.  The  principal  series  of 
these  experiments  is  given  In  a  paper  by  D.  R.  Kinkead.  Selected  Papers,  C. 
E.  Club,  Univ.  of  III.,  i88q-9o,  pp.  59-62. 

Effects  of  Freezing'  on.  By  Alfred  Noble.  Gives  results  of  experience  on  con- 
struction of  masonry  during  freezing  weather:  also  gives  results  of  experiments 
of  mixing  salt  with  Portland  cement  mortars.  Discussed  by  a  number  of  prom- 
inent engineers.  Trans.  A,  5.  C  £.,  Vol.  XVI.,  p.  79;  also  abstracted  .£11;^. 
News,  July  2,  1887:  Building,  July  3o,  1887. 

Efflorescence  and  Impervious.  By  Ira  O.  Baker.  Gives  reason  of  efflorescence 
and  discusses  its  remedy.  Also  discusses  the  use  of  soap  and  alum  to  render 
brick  and  mortar  impervious.    Eng,  News,  April  7,  1888. 

Tlu  Injurious  Effects  of  Cement  on  Lime  Mortar.  Discussion  before  the  C.  E. 
Club  of  Cleveland.    Jour*  Assn.  Eng.  Soc,,  March,  i89o,  pp.  145-7. 

Making  and  Using.  By  B.  F.  Bowen.  Contains  much  useful  information  rela- 
tive to  lime  mortar.    Rpt,  Ohio  Soc.  Surv.  &*  Engrs.,  1888.  pp.  223-31. 

Cement. 
Behavior  Under   Various  Contingencies  of  Use.    By  F.  Collin gwood.    With 
especial  reference  to  farther  investigation  on  the  change  of  volume  with  age 
and  under  pressure.     Trans.  A.  S,  C.  E,,  Vol.  XIV.,  p.  491. 

And  Concretes,  Notes  on.  By  W.  H.  Grant.  An  article  giving  the  results  of 
the  writer's  experience  in  the  construction  oi^the  Naval  Observatory,  Wash- 
ington, D.  C.  Gives  an  account  of  many  practical  difficulties.  Trans.  A.  S. 
C.  E.,  Vol.  XXV,,  Sept.»  i89i,  pp.  259-79.  Discussion,  pp.  279-94.  Abstract^ 
Eng,  Record,  Nov.  28, 1S91,  etseq. 

Does  Salt  Water  Increase  the  Strength  of.  A  table  of  over  200  tests  of  various 
kinds  of  cement  shows  a  marked  increase.  Eng.  News,  Dec.  20,  i89o,  p. 
543. 

Effect qf  Salt  in  Mixing  Cement  Mortar.    Paper  by  M.   I.   Poweis,  Jr.,  in  T'A^ 
Technic,  (Univ.  of  la.)     The  results  from  a  large  number  of  tests  indicate  a 
gain  in  strength  at  first,  but  little  or  no  permanent  gain.    Reprint,  Eng. 
News,  Nov.  21,  i89i,  p.  481.    Am,  Arch.,  Dec.  5,  i89i,  pp.  154-5. 

Economy  in  the  Composition  of.  By  Prof.  I.  O.  Baker.  Discusses  the  use  of 
Rosendale  vs.  Portland  cement,  of  lime  and  cement,  strength  of  cement 
mortars,  quantities  of  ingredients  required  and  cost  of  mortars.  Eng.  News, 
March  10,  18S8. 

The  Permeability  of  Portland  Cement  Mortar  and  its  Decomposition  by  Sea 

Water.    Paper  by  L.  Durand-Claye  and  P.  Debray  in  Annates  des  P.  6*  C,. 

Vol.  XIV.,  p.  316, 1888.    Proc,  Inst.  C,  E„  Vol.   XCVIL,  p.  445,  London. 

iS89. 
Permeability  of.    Notes  by  Prof.  L.  M.  Haupt.  and  experiment  by  the  Board 

of  Experts  on  the  Washington  Aqueduct  Tunnel.    E.  &»  M.  Jour.,  April 

27,  1889. 

Porosity,  Permeability,  and  their  Decomposition  by  Sea  Water.  Very  complete 
paper  by  Paul  Alexandre.  Annnles  des P .  &•  6'..  Sept.,  i893.  Abstract  in 
Eng,  News,  Jan.  10, 1891,  pp.  40-i' 

Portland  Cement  Mortars  and  their  Decomposition  by  Sea  Water,  Resume  of 
a  memoir  on  the  permeability  of  Portland  cement  mortars  and  their  decom> 
position  under  the  action  of  sea  water.  By  MM.  Durand-Claye  and  Paul 
Debray  in  Annates  des  P.  &*  C.    P.P.  Caz„  Dec.  28.  1888. 

Public  Works,  An  abstract  of  a  report  by  the  Executive  Board  of  the  City  of 
Rochester.  N.  Y.,  prepared  by  Emil  Kuichling.  Eng.  &*  Build.,  Rec.^ 
March  ^A^ etseq,,  1888. 

Strength  of.  By  Prof.  I.  O.  Baker.  Gives  tables  showing  the  strength  of  cement 
mortar  of  various  ages,  compiled  from  a  large  number  of  experiments. 
Eng,  6-  Build.  Rec,  May  5,  1S88. 
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Mortars,  continued. 

Composition  of  ancient  mortars  and  Rosendale  cements.  By  Arthur  Beckwith. 
Van  JVos.  Ensr,  Ma^.,  Vol.  VIII.,  ao5. 

Hydraulic,  By  Dr.  Michaelis.  Gives  details  of  experiments  made  with  hydraulic 
mortars.     Van  Nos.  En^,  Mag.,  Vol.  XXV.,  p.  282. 

Lime- Cement  Mortar.  Tests  of  adhesive  and  cohesive  strength  of  various  per 
cent,  mixtures  of  lime  with  Portland  and  Rosendale  cement.  By  various 
students.     TV^^mv^'o^A  (University  of  111.  annual),  1890-1,  pp.  67-76. 

And  Mortar  Joints .  By  A.  S.  Jennings,  .^n  essay  on  the  general  use  of  mortars. 
Contains  many  practical  hints.    Building,  June  41 1887. 

Saccharine  Matter  in,  and Buildinsr  in  frost.  Paper  by  Samuel  Crompton,  with 
results  of  experiments  at  various  temperatures,  hon.  Engineer,  J Siti.  18.  1889 
and  Feb.  8,  i889. 

See  Cements. 

Moscrop  Recorder.    See  Speed  indicator . 

Motive  Power,  sma/i.  By  H .  S.  H.  Shaw.  The  working  agents  are  classified, 
and  the  relative  advantages  of  the  agents  are  considered  with  reference  to  the 
objects  to  which  they  are  applied.  Van  Nos,  Eng.  Mag.,  Vol.  XXIV.,  pp.  265 
and  3S3. 

Movable  Sidewalk.      See  Railroads,  Multiple  Speed,  at  Jackson  Park,  Chicago. 

Movement  of  a  Lighthouse,  weighing  440  tons,  on  ways,  by  means  of  jacks.  Meth- 
ods described.  Am,  Eng„  April  xo,  i885.  Inst.  Civ.  Engrs.,  Vol.  LXXIX.,  p- 
347. 

Motor.  Ammonia,    See  Ammoniacal  Gas. 

Motors.    See  Compressed  Air  Motors,  Engines,   Water  Motors,  Electric  Motors, 

Moulding  Sand.    See  Foundry  Practice, 

Mountain  Railways.     The  Abt  Rack  Rail  System  for.    Se&  Railroads,. 

Municipal  Affairs. 

Social  Statistics  of  Cities  in  the  United  States.  Compiled  by  Geo.  E.  Waring,  Jr., 
containing  a  great  deal  of  matter  of  mterest  to  sanitary  and  municipal  engi- 
neers.    Tenth  Census,  Vol.  XVIII.  and  XIX. 

Statistics,  for  eiehty-five  of  the  largest  cities  in  the  world.  Given  in  connection 
with  the  annual  address  of  the  President  of  the  Inst,  of  Civ.  Engrs.,  London. 
Among  the  items  given  are:  Population:  no.  of  houses  and  ratable  value : 
length  of  streets  and  sewers;  water  supply,  source  and  amount;  rainfall; 
amount  of  refuse  and  methods  of  removing  same;  no.  of  police:  no.  public  ve- 
hicles on  the  streets  daily;  length  of  tramways  or  horse  railroads:  no.  of 
slaughter  houses  and  management;  method  ot  lighting  streets,  and  annual 
death  rate.    Proc.  Inst.  C.  E„  1884,  Vol.  LXXVI. 

See  Registry  Bureaux,  Phila,  /or  registration  0/  lots. 

Municipal  Engineering. 

A  very  valuable  series  of  articles  prepared  expressly  for  the  Engineering  News, 
begun  in  number  for  Jan.  16, 1886.  They  are  to  embrace  the  "duties  and  prac- 
tice of  the  departments  of  city  governments  which  have  to  do  with  the  con- 
struction and  maintenance  of  public  works."  ,  Such  information  to  be  given 
concerning  all  the  larger  American  cities. 

Abroad.  Brief  notes  on  sewage  disposal  works,  water  supplies,  and  pavements 
of  various  European  cities.  By  Rudolph  Hering.  Eng.  Record,  Sept.  26,  i89i, 
pp.  261-2. 

And  the  Management  of  Office.  By  B.  Schreiner.  Gives  good  hints  relative  to 
the  management  of  the  offices  of  city  engineers.  Jour-  Assn.  Eng,  Assoc, 
Jan.,  1888.  pp.  9-12.    Eng.  6*  Build.  Rec,  May  12, 1888. 

In  Boston.    Concise  abstract  of  principal  facts  contained  in  Annual  Report  of 
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Municipal  Engineering,    In  Boston^  continued. 

City  Engineer,  Boston  for  i889.    En£r^  6*  BuileL  Rec,  April  5, 1889.  Vol.  XXI.^ 
p.  274. 
Boston  Works  and  Methods.    The  first  of  a  series  of  municipal  engineering  ar- 
ticles.   Illustrated.    Begun  in  En£r,  News,  Jan.  16, 1886. 

Grades  and  Grade  Systems  0/ Cities ,  By  Barnabas  Schreiner.  Discusses  the 
difficulties  of  establishing  grades,  and  considers  the  points  to  be  attained  hy  a 
system  of  street  grades.  Jour,  Assn.  En^.  Soct  Vol.  VI.,  p.  130. 

Liverpool.  Paving  specifications,  forms  of  sewers  and  gutters,  and  description 
of  artisans  dwellings  o^'ned  by  the  city.  From  United  States  Consul  Sherman's 
Report.  Eng^.  News,  Oct.  4,  1890,  pp.  368-9.  Am.  Eng-,,  Nov.  1,  i89o,  pp.  188- 
190. 

London  (Eng.)  Municipal  and  Sanitary  Engineering.  A  series  of  articles  de- 
scribing these  abstracted  from  the  municipal  reports.  Eng.  News,  Aug.  2Z, 
1886. 

In  New  York.  A  sample  **job."  detailed  in  connection  with  the  repaving  of 
Fifth  avenue.    Eng.  News,  Oct.  2,  iSi'e. 

The  Organization  rfthe  City  Engineer's  Office  at  St.  Paul,  Minn.     Detailed  de- 
scription of  organization,  appliances  used,  plan  of  offices,  etc.    Eng.  6'  Build. 
Rec,  Dec.  6,  i89o,  pp.  6-7,  etseg. 

Philadelphia  Works.  The  fourth  series  of  municipal  papers,  beginning  in  Eng, 
News,  Dec.  18, 1886.    Map. 

Providence,  R.  I.  A  description  of  the  city,  organization  of  the  engineering  de- 
partment, and  of  the  various  works  of  interest  to  the  engineer.  Eng.  News^ 
April  17,  May  22, 18S0. 

Shaping  of  Towns.  Two  articles  discussing  the  best  methods  of  laying  out 
towns.    Eng.  News,  July  7,  28.  1877. 

See  Civil  Engineering. 
Municipal  Government. 

Goruernment  of  Cities  in  the  United  States.  A  paper  by  Seth  Low,  discussing 
scope  of  work,  form  of  organization  and  methods  of  work  of  city  governments. 
Century  Mag.,  Sept.,  1891,  pp.  730-36. 

Our  Remedy  for.  Paper  by  Pres.  C.  W.  Eliot.  Advocates  permanent  employ- 
ment of  trained  experts.    Forum,  Oct.,  i89i,  pp.  i5.^-68. 

Multiplication  Tables. 

Abridged  from  Crelle's  tables,  suited  to  numbers  of  two  figures.  22  pp.  quarto. 
Bureau  of  Navigation,  Navy  Dept.^  U.  S. 

Nails  made  from  Tin  Scrap,    See  Tin  Scrap. 

Natural  Gas.    See  Gas,  Natural.    Petroleum.    Fuel,  Gaseous. 

Naval  Exhibition.      The  Royal  Naval  Exhibition.    Illustrated  description  of  the 
Armstrong  Gallery  of  the  Exhibition.     Lon.  Eng,,  July  17,  24  and  31,  iS9i . 

Naval  Vessels.    See  Ships. 

Navigation . 

Early  Experiments  in  Steam,  An  account  of  Elijah  Ormsbee's  first  steamboat 
and  David  Grieve's  first  screw  propeller  boat  (1794),  compiled  by  Elisha  Dyer 
and  S.  B.  Smith.    Sci.  Am.  Sup.,  May  i4, 1884. 

Early  History  of  Steam  Navigation.  Paper  by  G.  W.  Buckwell.  M.  I.  Mar. 
Eng.    lUus.    Mcch.  World,  June  21,  1^,  etseg. 

Inland,  of  Europe.  An  abstract  of  lecture  before  the  Inst.  Civ.  Engrs.  A  very 
fair  summary  of  over  three  columns  in  length,  of  the  facts  connected  with 
the- river  and  canal  navigation  on  the  Continent.    Eng.  News,  Feb.  6,  1886. 

In  France.    Description  of  vessels  employed,  details,  statistics,  and  prices  for 
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Navigation,  Inland,  In  France,  continued. 

transportation,   with  discussion.       Mem,  Soc.  des  Inir- Civih,   Aug..  i88s» 
pp.  186-200. 

Some  Interior  Ports  of  Germany  and  Bohemia.  Description  of  the  most  im- 
portant ports,  machines  for  handling  the  various  kinds  of  traffic,  etc.  6 
plates.    B7 Monet.    Annates  des  />.  6*.  C,  Apr.,  1891,  pp.  S20-616. 

Study  on  the  mode  of  Navigation  to  be  applied  (on  the  Rhone)  between  Lyons 
and  Marseilles.  Largely  a  discussion  of  chain  towage.  Annates  desP.^ 
C„  Aug.  i885,  pp.  363-395. 

Land-Locked  Navigation  from  Lonjgr  Island  Sound  to  the  Mississippi  River,  An 
mvestigation  of  the  feasibility  of  a  route  near  the  coast  as  regards  the  por- 
tion from  the  Suwanee  River  to  the  Mississippi  R.  By  Captain  S-  C.Mc- 
Corkle.    Proc.  En£.  Club,  Phil,,  Vol.  VIII,  No.  3,  July,  i89i,  pp.  i95-2i2. 

Steam  Lanes  across  the  Atlantic.     Proposed  international  agreement   for  ships 

channels,  by  Lieut.  H.  BarroU,  U.  S.  N.  Illus.  R.  R,  6*  Ene.  Jour.,  Oct.,  i89o. 

• 

Position  Indicator.    Paper  read  before  the  U.  S.  Naval  Institute  by  Lieut.  H.  O. 

Rittenhouse,  U.  S.  N.,  March  8,  1887.     Describes  an  instrument  to  indicate 

readily  on  a  chart  the  position  of  a  vessel  when  navigating  coasts  or  inland 

waters,  where  landmarks  may  be  seen  and  recognized.    Proc.  U.  S,  Naval 

Inst,  for  1887,  Vol.  XIII..  No.  2. 

Submarine.  The  Nordenfeldt  Submarine  Boat.  Illustrated  by  a  number  of  cuts, 
and  described  in  Sci.  Am.,  Nov.  7,  188S:  also  see  En£;  News,  Oct.  24,  i885. 

See  Marine  Propulsion .    Sailing  Charts. 
Navy. 

Brigade;  Its  Organization,  Equipment  and  Tactics.  Prize  essay  for  1887,  pres- 
ented to  United  States  Naval  Institute  by  Lieut.  C.  T.  Hutchins,  U.  S.  N. 
Proc.  U.  S,  Naval  Inst..  Vol.  XIII.,  No.  3. 

Her  Mc^'esty' s  Ship  *' Victory"  Her  History  and  Construction.  Interesting  ac- 
count, with  illustrations  showing  details  of  construction  and  general  processes 
of  designing.    Lon.  Engineer,  May  i,  z89i,  pp.  333'4o. 

Italian.  The  number  and  class  of  ships,  with  some  data  of  largest.  Lon.  Eng,* 
Feb.  i3,  1885. 

List  0/ vessels  authorized  by  Congress  up  to  March  4,  1887.  R-  R-  ^  Etig.  Jour,, 
April.  i887. 

The  New  and  the  Old.  A  number  of  notes  from  various  sources  in  relation  to 
the  new  ships  and  guns  for  the  Navy,  and  other  naval  matters.  R.  R,  6*  Eng, 
Jour.,  Dec.  1887. 

Recent  Progress  in  the  Manufacture  of  War  Material  in  the  United  States.  Full 
abstract  of  a  paper  by  W.  H.  Jaques,  before  the  Brit.  Iron  and  Steel  Inst.  Iron^ 
May  22, 29. 1891. 

Sword-Ships  for  the.  Proposed  type  of  small  vessels  having  a  sword,  or  ram.  at 
the  bow  for  destroying  the  propellers  of  hostile  ships.  Illus.  Am,  Mach.,  Dec. 
4. 1890. 

The  U.  S.  and  its  Prospects  of  Rehabilitation.  By  Rear  Admiral  Edward  Simp- 
son, Pres.  U.  S.  Naval  Inst.  Annual  address.  A  38- page  article  reviewing  the 
needs  and  prospects  of  a  proper  equipment  of  the  various  branches  of  the 
service.    Proc,  U.  S-  Naval  Inst.,  Vol.  XII.,  No.  1  (Dec.,  i885). 

United  States  Armored  Coast  Line  Battle  Ships.  Description  and  drawings  of 
one  of  these  new  ships,  including  plan  and  elevation  of  engines.  Iron  Age, 
May  7,  i89i,  pp.  870-3. 

War  Ships  of  the  British  Navy.  Good  general  description  of  two  new  designs 
adopted  by  the  British  Admiralty,  one  for  a  turret  ship  and  one  for  a  barbette 
ship,    illustrated.    Mechanics,  Aug.,  i8Sg. 

War  Ships  of  the  United  States  Navy.    A  paper  by  Horace  See,  giving  an  ac- 
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Navy,  IVar  Ships  of  i/u  V.  S,,  etc.,  continued. 

count  of  the  construction,  with  brief  description,  of  the  navy.    lUus.    En^. 
Magr-,  July,  i8gi,  pp.  423-39. 

See  Engines ,  Marine-    Signals,  Naval.    Torpedo  Boats. 

Navy  Yards. 

Report  of  the  League  island  Permanent  Improvement  Board.  Report  reviews 
condition  on  League  Island,  nature  of  soil,  ease  of  constructing  foundations, 
size,  strategic  importance,  etc.,  and  recommends  extensive  improvements 
amounting  in  total  to  $5274.1^5.  Eng.  News,  November  23,  1^89,  Vol.  XXII., 
p.  482. 

Needle,  Afagnetic.    See  Declination. 
New  Orleans. 

Drainage  of.    See  Drainage. 

Topography  and  Drainage  of.  By  T.  S.  Hardee,  City  Surveyor.  Gives  descrip- 
tion with  map  and  profiles.    Eng.  News,  May  5,  12, 1877. 

Nichols,  William  Ripley.    A  Memorial.    By  Geo.  F.  Swain.     Gives  good  sketch 
of  his  life  and  work.    7our.  Assn.  Eng.  Soc,  Jan.,  i887. 

mie.  Delta  of.    Description  of  delta  and  artificial  works.    By  B.  Baker,  in  London 
Times.     Eng.  News,  Aug.  26, 1882,  p.  3o3. 

Nitrate  of  Soda.    Machinery  and  methods  of  manufacturing  this  fertilizer,  as  em- 
ployed in  Chili.    Proc.  Inst.  C.  -£.,  Vol.  LXXXII.,  p.  337. 

Nitrates.    Determining  Nitrates  in  Drinking  Water.    See  Water- Analysis, 

Non-Conductors. 

Of  Heat.  Experiment  to  find  the  relative  values  of  hair-felt,  mineral  wool,  min- 
eral wool  and  tar,  sawdust,  charcoal,  pine  wood,  loam,  slacked  line,  coal  ashes, 
coke,  air,  asbestos,  and  charcoal.  By  Chas.  £.  Emery.  Trans.  A.  S.  M.  E., 
Vol.  II.,  p.  34. 

Of  Heat. 
See  Heat.    Steam  Pipes. 

Nonr  Conducting  Boiler  and  Pipe  Covering.  Abstract  of  a  paper  by  W.  H.  Col- 
lins before  the  Brit.  Assn.  Gives  results  of  experiments  with  various  material. 
Eng.  Record,  Oct.  3i,  1891,  p.  346. 

Noxzles.    See  Water  Meter. 


Obelisk. 

The  cause  of  its  decay  found  in  mechanical  disintegration  due  to  changes  of 
temperature.    Science,  Dec.  ix,  1885. 

Its  disintegration.  By  Thos.  Egleston.  Gives  results  of  exammations  as  to 
causes  of  its  decay.  Due  to  temperature  changes  rather  than  to  moisture  and 
freezing.    Trans.  A,  S.    C.  ^.,  Vol.  XV.,  p.  79. 

Preservation  of  the,  by  the  application  of  a  parafine  wax  compound-  The  meth> 
od  employed  fully  described  and  illustrated,  with  the  theories  on  which  it  i& 
based.  By  R.  M.  Coffall  before  the  New  York  Academy  of  Sciences.  Set. 
Am.  Sup.,  Jan.  3o,  1886. 

Oblique  Arches.    See  Arches,  Skew. 

Observation.  A  Generalized  Theory  of  the  Combinations  of  Observations  so  as  to  ob- 
tain the  Best  Results.  By  Simon  Newcomb.  This  is  a  modified  form  of  the 
Least  Square  method,  whereby  the  discrepant  observations  are  neither  wholly 
rejected  nor  given  full  weight,  but  each  is  weighted  by  both  a-priort  and  a  pes- 
teriori  arguments,  so  as  to  obtain  a  final,  tnost  probable  value,  which  is  subject 
to  the  personal  judgment  of  the  computer.  Am.  Jour,  of  Math's.  John  Hop- 
kins Univ.,  Vol.  VIII.,  No.  4.  P.  343. 
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Ocean  Cables.    See  Submarine  Cables. 

Ocean  Currents,    Velocity    o/t    at    Great  Depths.       The  Measurement  oj .    By   E. 

Sue  bier.    Translated  from  the  German.    A  current  meter  used.    Illus.    En^, 

News,  Nov.  14, 1885. 
Ocean  Jetties.    See  Jetties. 
Ocean  Piers.    See  Piers. 
Oil.    See  Fuel,  Liquid. 

Oil  and  Oas  Fields  of  America.  By  Prof.  James  Dewar,  F.  K.  S.  A  lecture  be- 
fore the  Society  of  Arts,  London.  A  very  complete  account  of  the  fseographic- 
al  distribution  and  methods  of  working.    Sci.  Am.  Sup.^  July  18,  1885. 

Oil  and  Natural  Oas. 

In  Illinois'  By  Prof*  'Fheo.  B.  Comstock.  Treats  of  the  origin  and  relations  ol 
petroleum  and  natural  gas;  physical  and  chemical  relations:  geological  distrib- 
ution; range  and  condition.    Ifep.  III.  Soc.  Engrs.  6*  Surv. 

Oil  Burners. 

For  Steam  Boilers.  Abstract  of  a  seiies  of  papers  by  Herr  Busley,  of  Kiel,  a 
marine  engineer,  describing  the  leading  or  typical  devices  which  have  been 
and  are  used  for  burning  liquid  fuel,  under  the  following  classification:  i.  Hearth 
fires.  2.  Gas  fires.  3.  Spray  fires.  R.  R.  6*  En£r.  Jour.,  April,  May,  June,  1888. 

Improved  System  0/ Burning"  Oil,  Description  of  Aerated  Fuel  Co.'s  method  of 
arranging  for  the  use  of  oil  fuel  for  boilers,    Am.  Mfr.,  Aug.  9,  iS^9. 

Oi\-Q9i9'-Comj>TeBBtdf  and  its  Applications,  By  Arthur  Ayres.  Paper  and  discus- 
sion covering  66  pp.  in  Proc  Inst.  C.  £.,  Vol.  XCIII. 

Olllnsulators.    See  insulators . 

Oil  Mlxi ng  Pla nt .    See  Railroad  Structures. 

Oil  Regions  o/Penn.  and  New  YorM,  Their  product  and  exhaustion.  By  Ch.  A. 
Ashbumer.    Trans.  A.  /•  M.  E.,  Halifax  meeting,  i885. 

Oil  Wells.    See  Gas. 

Oils,  Apparatus  for  Testing.  Description  of  an  ingenious  registering  apparatus  for 
testing  the  quality  oi  lubricating  oils.    Illus.    Sci.  Am.  Sup..  Oct.  i5,  1887. 

In  Heavy  Seas.  A  27-page  Bulletin,  No.  82.  of  the  Bureau  of  Navigation,  U.  S. 
Hydrographic  Office,  describing  the  effects  of  oil  in  lessening  the  dangerous 
effects  of  heavy  seas.    1886. 

The  Illuminating  Quality  of  Kerosene  Oils.  A  special  report  by  Henry  A.  Kas- 
tle.  State  Inspector  of  oils,  St.  Paul,  with  special  reference  to  the  diminished 
illuminating  power  of  such  oils  in  the  last  few  years. 

Testing.  For  viscosity,  acidity,  drying,  and  adulteration.  A  description  of  sim* 
pie  methods  and  apparatus.    Power,  Dec.  1887. 

See  Illumination  from  Waste  Oils.    Lubricants. 

Optical  Glasses.  The  Jena  Optical  Glasses.  An  account  of  the  remarkable  im- 
provements in  their  manufacture,  with  description  ot  various  apparatus  used 
in  the  process.    Lon.  Eng.,  Apr.  24,  i89i.  pp.  499-^1.  ^t  seg. 

Optical  Telegraphy,  by  Sun  and  Lamp  Light.  From  the  French.  Fully  illus* 
trated.    Sci.  Am    ^atA.  Sept.  12,  and  i9,  188S. 

Ordnance. 

And  War  Ships.  Rep.  of  the  Select  Com.  of  Cong.  on.  Many  illustrations.  A  mine 
of  information  concerning  foreign  practice  and  home  facilities  for  steel  manu- 
facture.  Contains  a  list  of  4o  "books  of  reference"  on  this  subject.  1886.  500  pp. 

Firing  Trial  of  the  iio34  ton  B.  L.  Elsivich  Gun.  With  drawings  of  the  gun  and 
and  projectile.    Am.  A^r.,  April  i,  1887. 

Materials,  New.  An  official  report  by  Capt.  Wm.  H.  Bixby,  not  printed  else- 
where. A  thorough  review  of  the  present  stale  of  theory  and  practice.  Fully 
illustrated.    To  run  some  three  months  in  Eng.  Newst  beginning  Oct,  24.  i885. 

See  Guns. 
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Ore. 

Paper  by  W.  H.  Hoffman,  M.  £..  describing  process,  and  i^vine  practical  re~ 
suits,  including  statement  of  cost.  Trans,  A.  I.  Af,  E.t  i89i,  p.  7.  Reprinted  in 
EftiT'  News,  Oct.  i7,  i89i,  pp.  363-4-  ^^  &*  M.  7our.,  Oct.  3i,  i89i,  pp.  502-4. 
Irmi  A£€,  Oct.  i5,  ib9i,  pp.  628-9. 

Crushing-.  Theory  of.  By  Luther  Wagener.  A  valuable  contribution  to  the 
present  meagre  literature  on  this  subject.  Discusses  objects,  surface  of  the 
pulp,  work  of  crushmg,  useful  work,  relative  surface  produced  by  stamps  and 
rollers,  and  sliming,  all  on  the  basis  of  efficiency  and  economy.  Trans.  Teck, 
Soc.  Pac.  Coast,  Vol.  III.,  p.  45  (May,  1886) . 

See  Crushers. 

Dressing". 
By  Electricity  at  the  Tilly  Foster  Mine.     Paper  by  F.  H.  McDowell,  pre- 
sented at  the  N.  Y.  meeting  of  the  A- 1.  M.  E.,  giving  conditions  of  opera- 
tion and  valuable  tables  of  results  for  seven  months  of  i89o.    £n£.  News, 
Oct.  4, 1890,  p.  991.    Description  of  this  mine  ibid.,  April  20. 1889. 

In  Germany.    Lon.  Engineer,  Aug.  15,  i89o,  et  seq. 

Of  Non-Bessemer .  By  G.  W.  Maynard  and  W.  B.  Kunhardt.  E.  6»  M.  Jour,^ 
March  3i,  et  seg.,  1K7. 

Deposits, 
Forms  of,  in  Limestone,    By  Carl  Henrich.     Describes  the  peculiar  form  of 
galena  deposits  in  Missouri.     E.  &•  M.  Jour.,  Nov.  3, 1888. 

Geology  of  the  Aspen,  Col.  By  L.  D.  Siver.  E.  6*  M.  Jour.,  March  17,  et  seq., 
1888. 

Of  the  Precious  Metals  Popular  Fallacies  Regarding,  By  Albert  Williams, 
Jr.  A  paper  of  14  pp..  of  considerable  value  to  prospectors,  in  Fourth  An. 
Report,  U.  S,  Geol.  Surv.,  1882-3. 

Sorting'  By  T.  L.  Bartlett.  Gives  a  description  of  the  method  of  ore  sorting 
employed  at  Milan  mine.    E.  6*  M.  Jour.,  April  14,  1888. 

Ore  Docks  and  Machinery,  The  Fairport.  Full  illustrated  description  of  the  docks 
and  machinery  used  to  handle  ore  and  coal ;  620,020  tons  of  ore  handled  in  1888. 
Am.  Mfr.,  March  i,  i889. 

Ore  Separator.    See  Separator. 

Ores.    Reduction  of,    Se^  Hot  Blast,  Theory  of . 

See  Mining.   Metallurgy, 

Organisms,   Micro.    See  Micro  Organisms. 

Orifices,  Large.    See  Hydraulic  Experiments, 

Overhead  Wires.    See  Electrical  Conductors. 

Oxygen.  The  Extraction  of  Oxygen  from  the  Atmosphere.  Article  of  mterest  in 
Eng.  News,  April  12,  i89o.  Vol.  XXIII.,  p.  341. 


Paddle-wheels.    Notes  on  the  history  of  paddle-wheel  steam  navigation.    Read 
before  the  Inst.  M.  E.    By  Henry  Sandham.    Lon.  Eng„  April  3,  x88S,  et  seq, 

Paine,  Thomas,  the  original  inventor  of  long  iron  bridges.  This  claim  fairly  proven 
in  Eng,  News,  Sept.  11,  1886. 

Paints. 

For  Exposed  Metallic  Surfaces.    Iron  Age,  Aug.   i3,   1885.     See  also  Iron  Sur- 
faces. 

To  Prevent  Iron  Surfaces  Rusting.    By  Ernest  Spon.    A  valuable  paper,  giving 
present  practice  by  engineers.    Sci.  Arn.  Sup.,  Sept.  12,  i885. 

See  Master  Car  and  Locomotive  Painters'  Association,     Varnishes. 
Pantagraph. 

Its  Theory  and  Its  Use.    By  E.  A.  Gieseler.    Eng,  News,  Nov.  26, 1887. 
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Fantagraph,  continued. 

Rules  and  tables  for  setting  the  pantagraph,  as  made  by  the  American  Steam 
Gauge  Co.,  and  by  the  Ashcroft  Mfg.  Co.    Boston  Jour,  Com,^  April  4,  i885. 

Paper  Making  by  Marine,  as  exemplified  in  the  roanuiacture  of  fine  writing 
and  printing  papers.    Proc  Inst.  C.  £.,  Vol.  LXXIX.,  pp.  2S1-304. 

Paper  Manufacture.  Ltnu  Sulphite  Fiber  Manufacture  in  the  United  States ,  By 
Major  O.  E.  Michaelis,  before  Am.  Soc.  C.  E.  Sci,  Am.  5W/.,  Jan.  2S,  i89o,  p. 
11,724. 

Papier  Mache.  A  brief  description  of  the  process  of  manufacture.  Building, 
March  26. 1887. 

Parallel  Motions.  Articles  by  ProC  A.  Mac  Lay.  Wellillus.  Am,  JI/orA..  Sept. 
i7>  24,  Oct.  1, 189X. 

Parallel  Rod.    See  Locomotive,  Parallel  Rod, 

Parker,  George  Alanson.  A  Memoir,  by  the  late  Samuel  M.  Felton.  Read  before 
Boston  Soc.  C.  E.,  April  17,  i889.  Jour,  Assn.  En£.  Soc.^  June,  i889.  Vol.  VIII., 
p.  334- 

Patent  Centennial.  Report  of  the  Celebration  at  Washing-fon,  D,  C.  Contains  pa- 
pers of  interest  on  inventions,  as  relating  to  the  electrical  and  other  sciences. 
Elee.  World,  Apr.  18,  i89i,  et  seq. 

Address  of  O.  Chanute.    See  Addresses,  Chanute. 

Patent  Bqulvalents.  A  very  valuable  and  pertinent  paper  by  Emil  Starck  of  con- 
siderable interest  to  patentees  and  cori>orations.  Sch.  of  Mines  Quar.,  Vol.  XI. ^ 
p.  122,  Jan.  ]89o. 

Patent  Systems  of  the  United  States.     A  series  of  ardcles  describing  the  same.     By 

Geo.  O.  G.  Coale.    In  Lon.  Eng:,  Jan.  x,  1886,  etseq. 
Patents. 

By  A.  K.  Mansfield.     Discusses  the  present  practice  of  patent  solicitors,  and 

advocates  the  establishment  of  educational  institutions,  or  of  spec.al  courses, 

which  shall  be  designed  to  fit  men  for  the  specialty  of  patent  attorneys.    A'.  R. 

6*  £n£:  Jour.,  February,  1887. 

Reforms  needed  in  the  U-  S.  Patent  Office.  Report  of  the  Legal  Committee  nf  the 
National  Electric  Light  Association  on  the  above  subject  at  the  Pittsburgh 
meeting.    Elec.  En£.,  March,  1888;  Elec.  World,  March  3,  188S. 

Pattern  Marking.  A  system  of  marking  patterns,  tried  in  the  shop,  with  some  re- 
marks upon  economy  as  viewed  in  the  pattern.  Paper  by  A.  J.  Frith,  M.  En- 
gineers' Club  of  St.  Louis.  Read  April  i7,  i889,  pp.  4.  Jour.  Assn.  En^.  ^oc, 
August,  1889,  Vol.  VIIL.p.  4^0. 

Pavements. 

A  pai)er  before  the  Soc.  of  Arts  on  the  sanitary  advantages  of  smooti  and  im- 
permeable street  surfaces.     Van  Nos.  Eng".  Mug-.,  Vol.  V.,  p.  583. 

A  valuable  discussion  m  the  Western  Society  of  Engineers,  ChicHgo,  by  engi- 
neers of  experience.  Some  important  and  new  facts  concerning  brick  pave- 
ments,   your.  Assn.  Eng.  Soc,  Vol.  VI.,  p.  23. 

A  valuable  discussion  before  the  Western  Soc.  of  Eng-,  in  answer  to  the  query, 
"What  is  the  best  form  of  pavement  or  improved  roadway  for  a  city  residence 
street  having  a  limited  amount  of  travel?"    Sci.  Am.  Sup.,  Jan.  20, 1887. 

Abstract  of  a  report  by  Capt.  F.  V.  Greene,  U.  S.  K.,  on  the  result  of  his  recent 
examinations  abroad,  where  he  went  especially  to  study  this  subject.  En£. 
News,  Sept.  19,  1885 . 

By  G.  T.  Deacon.  Treats  of  the  details  and  cost  ot  construction  of  pavement 
of  hammer-dressed  stone,  asphalt  and  wood.  Van.  Nos.  Eng^.  Ma£.,  Vol. 
XXIV.,  p.  236. 

Capt.  F.  V.  Greene  on  the  construction  and  care  of  streets.  Paper  read  before 
the  Commonwealth  Club  of  New  York  City,  Eng^.  6»  Build.  Rec,  March  i, 
i8qo,  p.  ]66. 
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Pavements,  continued. 

Extracts  from  a  paper  by  Francis  CoUingwood,  read  before  the  Academy  of 
Sciences,  at  Elmyra,  N.  Y.  This  paper  treats  of  the  Keneral  features  of  the 
various  kinds  of  pavmg,  givins:  considerable  data  as  to  cost,  durability  and 
best  methods  of  laying.    En£.  Record,  March  7,  i89i,  pp.  233-4. 

Extracts  from  the  report  of  Captain  Griffin  on  the  streets  of  Washington.  Con- 
tains much  useful  information  relating  to  pavements,  especially  that  made  from 
coal  tar  distillate.    Ensr*  News,  Oct.  22. 1887. 

Extracts  from  two  papers  before  the  Inst,  of  C  E.  Van  Nos.  En£,  Mag:,  Vol. 
XXI.,  p.  3$. 

Gives  the  experience  of  Omaha  in  the  use  of  macadam,  Sioux  Falls  stone,  Col- 
orado sandstone  and  asphalt  for  pavements.    San.  Ens',,  July  36, 1887. 

And  Paving  Material .  A  popular  elementary  article  giving  considerable  infor- 
mation. ^V.  Ry.  Jour.,  July,  i8go,  pp.  334-6. 

Asphalt, 
A  report  by  W.  P.  Rice  to  the  Board  of  Improvement  of  Cleveland  on  the  use 
of  asphalt  pavement.    Eng.  &•  Build*  Rec,  May  26,  1888. 

The  trade  publication  of  Warren-Scharf  Asphalt  Paving  Co.,  of  N.  Y.,  gives 
some  information  on  this  subject,  Pamph.,  pp.  43. 

Berlin.  By  Leon  Malo.  Eighteen  pp.  Mem.  Soc,  des  Ing.  Civils,  February, 
1S85. 

Berlin.  Gives  amount  of  asphalt  laid  in  Berlin  from  i8j8  to  1888.  Cost  per 
square  yard  and  cost  of  maintenance.    Eng,  News,  Dec.  15.  x888. 

Buffalo,  N.  Y.    Si)ecifications  for.    Eng.  &*  Build.  Rec,  Dec.  29, 1888. 

Concrete,  Foot.  By  G.  R.  Strachan,  before  the  Association  of  Municipal 
and  Sanitary  Engineers  and  Surveyors,  of  Leicester.  Gives  detaUs  of  ex- 
periments with  asphalt  walks  in  England,  with  data  of  durability,  cost.  etc. 
Sci.  Am.  Sup.,   Dec.  3i,  1887. 

On  Concrete  Foundations  in  New  York,  Summary  of  specifications  respecting 
preparation  of  street  surface,  foundations,  and  mixing  and  laying  the  as- 
phalt wearing  surface.    Eng.  News,  Nov.  16,  i88g,  Vol.  XXIL,  p.  473. 

Paris.  Brief  description  of  the  method  of  mixing  and  laying  the  concrete 
foundation,  with  a  notice  of  the  character  of  pavement  commonly  adopted 
in  Berlin.    San.  Eng.,  Jan.  7, 1886. 

Details  0/  Work  at  Washington,  D.  C.  From  "Specifications  for  laying  Stand- 
ard Asphalt  Pavement."    Eng.  Record,  Feb.  14,  1891,  pp.  178-80. 

See  Asphalt. 

Asphalt  and  Stone ,  Relative  Value  of.  As  determined  by  number  of  falls  in 
Fire  Department  of  Berlin  for  four  years.  From  the  German.  Eng.  News, 
March  13.  1886. 

Berlin.  Granite  and  Asp haltum.  Abstract  of  methods  of  laying,  in /'ro:.  fnst. 
C.  E.,  Vol.  LXXXL,  p.  376. 

M  Bremen.    See  Sewer  Systems . 

Brick, 

By  Wm.  Kent.    E.  &^  M.  Jour,,  June  21, 1890,  p.  702. 

Article  describing  a  method  of  laying  brick  pavements  for  city  streets  and 
method  of  constructing  foundation  for  same.  Eng.  News,  Aug.  3, 1889,  Vol. 
XXII.,  p.  qg. 

City  Streets,  Paper  by  E.  B.  Shifley,  describing  the  brick  pavement  of  Bucy- 
rus.    izth  An.  Rep.  Ohio  Soc.  S.  &>  C  E.,  1891,  pp.  i2i-4. 

Columbus,  O.  A  few  notes  as  to  the  wear  of  brick  pavements  in  this  city.  Eng. 
News,  March  28,  i89i,  p.  294. 

Durability  0/ Brick  Pavements.  By  Prof.  I.  O.  Baker.  Pamph..  p.  46.  T.  A« 
Randall  &  Co .,  Publishers ,  Indianapolis,  Ind.    Price,  25  cents.    A  valuable 
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Pavements,  Durability  of  Brick,  etc.,  continued. 

paper.  Contains  a  summary  of  results  of  a  series  of  tests  made  at  the  Univ, 
of  ni.,  with  a  discussion  of  the  value  of  different  kinds  of  tests  and  the 
proper  ones  upon  which  to  base  specifications.  Several  examples  of  wear 
in  actual  use  under  a  known  traffic  are  given  with  comparisons  with  test  on 
same  brick.  The  paper  contains,  also  data  on  street  traffic  of  various  cities, 
and  the  results  of  some  St.  Louis  experiments  on  pavements  of  various 
kinds. 

Memphis,  Tenn.  Specifications  fot,  with  some  data  as  to  cost.  En£'.  Record, 
April  4,  iii9i,  p.289. 

Duluth,  Minn,  Brief  note  describing  method  of  construction,  abstracted  from 
annual  report  for  1890.    Ene.  Record,  Sept.  i9,  i89i,  p.  245. 

Methods  of  Laying  Brick  Street  Pavements.    See  Brick  street  paving. 

Rochester,  N.  Y.     Description  of  a  brick  pavement  with  concrete  foundation. 
EnsT'  Record,  Nov.  14,  1891,  p.  386. 

Specijlcations  for  Nebraska  City,  Neb.  Copy  of  specifications  as  drawn  up  by 
Mr.  A.  F.  Nims,  City  Engineer  of  Nebraska  City.  En£.  News,  March  29, 
i89o.  Vol.  XXIII.,  p.  293. 

Specifications  for  Fire-Clay  Brick  Pavements.  A  copy  of  specifications  as 
written  and  used  at  Cleveland,  O.,  by  Mr.  John  L,  CuUey,  C.  E.  Eng, 
News,  March  8,  1890,  Vol.  XXIII.,  p.  2i9. 

Cedar  Block. 
Carriasre    Ways.     A  paper  by  Alan  Macdougal  before  Canadian  Society  of 
Civil  Engineers.     Trans.  Can.  Soc.  C  E.,  1888,  Vol.  II.,  p.  185. 

**Ceramtte,'^  A  Mew  Material  for.  Shown  at  the  recent  Hungarian  Exhibition  at 
Buda-Pesth.  Has  been  in  use  for  five  years.  It  is  a  kind  of  artificial  stone 
burned,  and  harder  and  stronger  than  granite.  Composition  not  given.  From 
the  French,  in  En£,  News,  March  20,  1886. 

Ceramite.  By  M.  A.  Gouvy.  Method  of  use,  and  comparison  with  other  pave- 
ments.   Mem.  Soc.  Insr,  Civ.,  Oct.,  1885,  pp.  4S4-464. 

Cleveland,  Ohio. 

By  M.  E.  Rawson.  Describes  the  methods  of  construction,  ^ecifications  and 
durability  of  the  Cleveland  pavements.  Rpt.  Ohio  Soc.  EnirrSi  &»  Surv., 
1888.  pp.  70-9$. 

Gives  experience  with  many  kinds  of  pavements.  By  M.  E.  Rawson,  in  An, 
Rpt.  Ohio  Soc:  Engrs.  <&•  Surv.,  1888.      C.  N.  Brown,  Sec'y,  Cdlumbus,  O. 

History  of  those  of.  By  M.  E.  Rawson.  Jour.  Assn.  Eng:  Soc,  Vol.  III. 
p.  98. 

Combination  Iron  and  Oak  Pavement.  A  paper  by  J .  W.  Cole,  read  before  the 
Am.  Soc.  M.  E.,  describing  a  form  of  pavement  consisting  of  oak  blocks  an 
a  cast  iron  plate.  Abstract.  Ens'.  News,  Nov.  28,  1S91,  p.  569,  Eng-.  Record, 
Dec.  5,  XS91,  p.  12. 

Contract  Prices  for  various  kinds  of  pavements  for  years  1887-8.  Rpt.  of  En£. 
Dept,,  Senate  Mis.  Doc.  No.  15.  50th  Cong.  2d  Session. 

Granite  Block,  Westminster  street,  Providence,  R.  I.,i88o*  Detailed  description. 
Eng.  News,  Feb.  11, 1882,  pp.  45-6. 

New  York.  Paper  by  Prof.  J.  S.  Newberry,  describing  the  condition  of  New 
York  pavements,  and  suggesting  means  of  improvement.  Pp.  7.  Sch.  of  Mines 
Quar.,  Columbia  College,  July,  1889,  Vol.  X.,  p.  289. 

Notes  on.    By  T.  R.  Wickenden.  Object  of  paper  is  to  call  attention  to  desirable 
as  well  as  objectionable  qualities  of  various  pavements  in  general  use.     Rpt, 
*  Ohio  Soc.  Surv.  6*  Engrs^,  1888.  pp.  69-75. 

Ptut,  Present  and  Future.     By  J.  H.  Sargent.      Givesresultsof  his  experience 
and  observations  on  the  street  pavements  of  Qeveland.     Jour.  Assn.  Eng, 
Soc,  Sept.,  1888. 
18 
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Favementa,  continued. 

Kansas  Ciiy^  The  Experience  of.  Description  of  an  efficient  kind  of  cedar 
block  pavement  on  concrete  base,  with  blocks  covered  with  asphalt.  Sci,  Am, 
Sup-,  Feb.  i4,  1885:  also  En£.  News,  Dec.  i3,  1885. 

Jmpervious  Street  Pavements  0/  Liverpool,  Have  a  cement  concrete  base, 
covered  with  blocks  of  granite  or  wood.  Trans.  Liverpool  En^^.  Soc,  Vol.  III., 
p.  61. 

Philad4lphia. 
Abstract  of  specifications  for  paving  streets  in  Philadelphia  with  granite  blocks 
and  pitch  cemented  joints.    Eng,  News,  Jan.  15,  i887. 

Report  of  Board  of  Experts  (Q.  H.  Gilmore,  F.  V.  Green  and  E.  P.  North)  on 
repaving  the  streets  of  Philadelphia,  with  recommendations  as  to  kinds  of 
pavement  to  be  used.  7our.  Frank.  Inst.,  CXVIII.,  p.  210  (Sept.,  18S4), 
and  in  other  current  publications. 

Repairing",  Cleansing'  and  Watering.  Extracts  from  a  report  of  George  Living- 
ston, Surveyor,  of  St.  George.  London.  Gives  details  of  the  methods  employed 
in  repairing,  cleansing  and  watering  40  miles  of  macadamized  streets.  Engr- 
&'  Build,  Rec,  Jan.  7,  1888. 

Report  on  Street  Pavements,  by  a  special  committee  of  the  city  council.  Consid- 
erable data  concerning  street  pavements  in  various  cities  is  given,  including 
some  examples  of  cost  and  durability,  and  recommendations  given  for  carry- 
out  work  at  Detroit.    Eng.  News,  March  29, 1890,  Vol.' XXIII.,  p.  292. 

Small  Cities.  By  George  F.  Wightman.  Recommends  first  gravel,  second  mac- 
adam, and  third  brick.  Gives  extracts  from  specifications  used  in  Peoria, 
Sec.  An.Rpt.  III.  Soc.  Eng.  6*  Surv. 

Specifications  for. 
Granite.    Form  ot  agreement  and  specifications  used  in  paving  at  Providence, 
R.  I.  Eng.  News,  June  5, 1885. 

Granite  Block,  Asphalt,  Asphalt  Block  and  Macadam  pavements  in  Washing- 
ton, D.  C.  An.  Rep.  Eng,  Dept,  Distr.  Columbia,  288s.  p.  69.  Eng.  News^ 
Sept.  4  and  ix,  1886. 

Kansas  City,  Mo.,  Paving  Specifications-  For  cedar  block,  asphalt  and  brick 
and  stone  pavement.    Eng.  Record,  Aug.  29, 1891,  pp.  20314. 

Material.  Gives  specifications  for  the  supply  and  delivery  of  wood  blocks  for 
paving  portions  of  the  street  knovm  as  King's  road  and  Pont  street,  in  Par- 
ish of  Chelsea.    San.  Eng.t  Dec.  31,  ]887. 

Standard  Pavements  and  street  construction  material.  Giving  specifications 
for  asphalt,  coal  for  distillate,  asphalt  on  hydraulic  base,  asphalt  on  bitu- 
minous base,  asphalt  block  and  granite  block  pavements.  Report  0/  Engineer 
Dept,  under  Capt.  Symonds.  Senate  Mis,  Doc.^  No.  75,  50/A  Cong.,  2d 
Session. 

At  Boston,  Mass.     Specifications  for  granite  and  asphalt  pavement  and  for 
sidewalks  given.    Eng.  Record,  July  25,  i89i,  pp.  ii9-2o;  Aug.   i,  i89i,  pp. 
136-7. 
Wood.    Gives  specifications  for  wood  pavement  in  Parish  of  St.  George,  London. 

Said  to  be  one  of  the  l)cst  recently  written.    San.  Eng.,  Dec.  24,  1887. 
•S^^.  Louis, 
A  short  description  of  the  various  forms  of  pavement  in  use,  with  statement  of 

cost  of  maintenance.    Eng.  Record,  Feb.  7,  1891,  pp.  159-60. 
By  Thos.  H.  Mackland.    Treated  historically,  giving  benefit  of  experience  in 
macadam,  wooden  block,  Telford,  granite,  asphaltum,  etc.  your. Assn.  Eng. 
Soc.,  Vol.  v.,  p.  223. 
Stone,  Wood,  Macadam,  Asphalt,  Horse  R.  R.  Tracks,  Street  Cleaning.  Report  of 
journey  of  inspection,  by  one  of  the  engineers  of  the  city  of  Pans,  made  to 
London,  Liverpool,  Edinburgh  and  Glasgow.    Annates  des  P.  &»  C,  March, 
i8S5. 
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Pavements,  continued. 

Street  Pavements.  Article  discussing;  relative  value  of  vaiious  forms.  Contains 
extracts  from  paper  by  B.  H.  Cunningham  at  Edinburgh.  Gives  results  of 
tests.    Eftsr.  News,  Dec.  i,  1877,  PP,  337-9. 

Study  0/  Street  Pavements.  A  lecture  by  Prof.  Lewis  M.  Haupt.  Illustrated  by 
examples  taken  frrom  the  City  of  Philadelphia.  Jour.  Frank.  Inst.,  Dec, 
188Q. 

Sydney,  N.  S.  W.  By  A.  C.  Mountain.  Before  the  Institution  of  Civil  Engi- 
neers. Gives  details  of  the  pavements,  principally  wooden,  of  the  city  of  Syd- 
ney, New  South  Wales:  also  description  of  and  results  of  tests  on  Australian 
timber.    Proc.  Inst.  C  E.,  Vol.  XCIII.,  pp.  364-382. 

Telford  and  Macadam,  By  A.  P.  Starrs.  Treats  of  the  material,  cross-section, 
foundation,  metal  and  maintenance.      Van.  Nos.  Engr.  Mag- ,  Vol.  XIII.,  p.  451. 

Tel/ord  Macadam.  Ax  tide  describing  in  detail  the  most  approved  methods  of 
constructing  this  form  of  street  pavements,  together  with  illustrations  showing 
cross-section  of  street  and  steam  road  roller  for  use  in  construction  of  pave- 
ment.    Eng.  News,  Sept.  7,  i889,  Vol.  XXII.,  p.2  21. 

Treatment  of  Wood  for.  By  T.  J.  Caldwell  and.T.  D.  Miller.  Gives  experience 
of  St.  Louis  with  the  tannin  and  zinc-gypsum  processes.  Jour.  Assn.  Eng. 
Soc.  Vol.,  IV.,  p.  232. 

Washington,  D.  C  Specifications  for  granite,  asphaltum  and  asphaltum  block 
pavements,'as  laid  in  that  city,  together  with  a  schedule  of  the  pavements  of  the 
city,  with  map  showing  same  in  colors.  Report  of  Engr.  Departments  District 
cf  Columbia,  \V^*    See  further  Wood  Pavements,  2Cf\&  Street  Pavements. 

Wear  of  and  Cost  of  Repairs.  Data  gathered  fron  many  European  cities,  and 
given  in  Municipal  Report  of  Rochester,  N.  Y.    Eng.  News,  Nov.  20,  1886. 

Wood. 

In  London.  By  G.  H.  Stay  ton  before  the  Institution  of  Civil  Engineers.  Gives 
full  particulars  of  the  extent  and  construction  of  wood  pavements  in  Lon- 
don.   San.  Eng. I  Aug.  20,  27,  etc.,  1887. 

In  London.  A  paper  by  Geo.  H.  Stayton*  There  are  now  $3  miles  of  this  pave- 
ment in  that  city.  Methods,  wear,  cost,  etc.,  are  given.  With  discussion, 
occupies  75  pp.  in  Proc.  Inst.  C.  E.t  VoL  LXXVIII.  Also  Eng.  News,  Nov. 
22,  1884,  et  teff. 

/n  Parts.  An  abstract  from  a  paper  by  M.  A.  Laurent  in  Genie  Civil,  givs 
details  of  the  present  practice  of  paving  with  wood  in  Paris.  Eng,  ^  Build. 
Rec,  April  7.  ii88. 

In  Paris.  Gives  a  translation  of  the  specifications  and  principal  instructions 
issued  in  1886.    Eng  iSf  Build.  Rec,  June  g,  iW!&, 

Of  Chicago.  Description  with  statements  as  to  durability.  By  E.  A.  Fox.  Eng. 
News,  Jan.  10,  1878,  pp.  14-1$.    Discussion,  idid.,  Jan.  17,  p.  22. 

See  Municipal  Engineering.    Streets  and  Highways . 

Pavements,  Sewers  and  Drainage  of  Steep  Streets.  This  article  is  an  abstract  from 
the  report  of  Rudolph  Hering  and  Andrew  Rosewater  on  contemplated  im- 
provements at  Duluth,  Minn.  Illustrations  of  pavements,  catch  basins  and 
forms  of  gutter,  are  given.    Eng,  News,  Feb.  14,  i89i,  pp.  148-9. 

Paving. 

For  Streets  of  High  Grades.  An.  Rep,  Board  of  Public  Works,  Duluth,  Minn., 
for  the  Year  ending  Feb.  28,  iSqo,  pp.  87-93  and  plates. 

Bricks.    See  Bricks, 

Materials,  Test  of  .  Record  of  absorption  and  abrasion  tests  made  on  several 
specimens  of  brick  and  granite.  By  J.  Herbert  Shedd,  City  Engr.,  Providence, 
R.  I.    Eng.  Record,  Sept.  26, 1891,  pp.  266.    Eng^  News,  Sept.  26, 1891,  p.  a9S. 

Stones,    Apparatus  used  by  French  Engrs.  to  determine  the  co-efficient  of  attri- 
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Paving,  Stone ^  continued. 

tion.    By  Prof.  Wm.  Watson.     Illustrated.     Jour.  Assn.  Engr.  Soc,  Vol.  I.,  p. 

325. 
Valttation  of  Road  Metal  and  Setts  for.    ByW.   F.  Stock.    Discusses  the  salient 
features  to  be  looked  at  ki  selecting  road  material,  and  gives  results  of  examin> 
ations  made  with  a  machmc  for  testing  the  abrasion  resistance  ot  road  metal. 
Ensr.  News^  Sept.  22,  1888. 

Pendulum.    See  Engines,  Steam,  Governors.     Theory  of. 

Pendulum,  Titan.  A  kind  of  crane  which  handles  and  throws  automatically  large 
quantities  of  material,  such  as  loose  rock  or  concrete,  to  the  distance  of  100  or 
150  feet  Useful  in  constructing  breakwaters.  Sci.  Am.  Sup.,  Nov.  14,  188S. 
Also,  hoTi.  Eng-ineer,  Nov.  i3,  1885.    Also  Iron,  Nov.  i3,  i885. 

Permanent  Way.    See  Railroad  Track. 

Petroleum. 

By  H.  E.  Wrigley,  Gives  description  of  the  oil  regions  of  Pennsylvania,  meth- 
ods of  drilling,  pumping  and  transportation,  also  treats  of  liquid  iuels.  Van 
Nos.  Eng.  Mag.,  Vol.  VII..  pp.  225,  353,  5i3. 

Illumination.  A  Graduating  Thesis  at  the  Stevens  Institute  of  Technology. 
Discusses  various  burners,  forms  of  wicks,  candle  power,  oil  consumption, 
etc.    Illustrated.    Sci.Am.Suf..t^o\.^,if^. 

Ptfe  Lines /or.    See  Pipe  Lines. 

And  its  Products.  Being  part  of  Vol.  X.  of  U.  S.  Census,  1880.  Quarto,  300  pp. 
An  encyclopaedia  of  information  on  this  subject,  giving  geology  and  technol- 
ogy of  gaseous  and  liquid  fuels.  H.  Rep,  Misc.  Doc.  42,  Pt,  10,  4lth  Congr.,  ad 
Sess.,  1884. 

Reception  and  Storage  0/ Rejined  Petroleum  in  Bulk.  A  paper  describing  the 
machinery  and  plant  for  its  reception  from  steamers,  itc  storage  and  delivery. 
lUus.  ByW.  T,  H.  Carrington.  Proc.  Inst.  C.  E,,  Vol.  CV.,  1891,  pp.  108-iS. 
Discussion,  pp.  119-46. 

Sources  of  Petroleum  and  Natural  Gas.  The  geological  conditions  under  which 
they  occur  in  general,  aad  in  detail  for  various  fields  is  considered  in  paper  by 
W.  Topley,  F.  R.  S.    7our,  Soc.  Arts,  Apr.  17,  i8gi,  pp.  421-37. 

Steamers.  Abstract  of  papers  read  before  the  Institution  of  Engineers  and 
Shipbuilders,  at  Newcastle-upon-Tyne,  by  Messrs.  B.  G.  Nichol  and  J.  Gravell, 
describing  appliances  for  burning  petroleum  as  fuel,  and  recent  practice  in 
the  construction  of  petroleum-carrying  steamers.  R.  R.  &*  Eng.  Jour.,  Feb. 
1887. 

Storage  Installations  at  Avontnouth  and  at  Cardiff »  A  paper  by  R.  Pick  well,  de- 
scribing these  large  plants.  Two  folding  plates.  Proc,  Inst.  C.  E„  Vol.  CIV., 
1891,  pf).  249-58. 

Territories.  By  B.  Redwood.  An  exhaustive  paper  on  the  petroleum-produc- 
cing  territories  of  the  United  States  and  Canada,  giving  tables  of  statistics  and 
general  data  of  value.    Sci.  Am.  Sup.,  Sept.  10,  i887. 

Transportation  of,  in  Russia.  Gives  a  detailed  account  of  the  proposed  8-inch 
pipe  line  from  Baku  to  Port  of  Batam.  Length  of  line  29?  miles,  with  24  sta- 
tions, each  of  which  contain  four  150  horse-power  engines.  Delivery  estimated 
at  no  cub.  ft.  per  minute.    Lon.  Erig.^  Feb.  3,  1888. 

See  Gas,  Natural. 

Petroleum  Engines.    See  Engines,  Gas.    Engines,  Petroleum. 

Philbrick,  Edward  Southwick.  A  memoir  by  Afcert  H.  Rowland,  Desmond 
Fitz-Gerald  and  Walter  Shepard.  Committee  of  the  Boston  Society  of  Civil 
Engineers,  pp.  4.    Jour.  Assn.  Eng.  .Slc?^.,  Aug.,  1889,  Vol.  VIII..  p.  43i. 

Phonograph,  The.  An  address  by  Colonel  Courand  before  the  Society  of  Arts, 
descriptive  of  tiie  Edison  Phonograph.    Jour.  Soc.  of  Arts,  Nov.  30, 1888. 

See  Gramaphone. 
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Phosphate  of  Lime,  Production  of,  A  series  of  articles  describing  various  phosphate 
deposits,  methods  of  working,  etc.    Enir.  News,  July  ii,  i8,2S,  i89i. 

Photographic  Chemistry.  Cantor  Lectures,  Three  valuable  papers  by  Prof.  R* 
Meldola,  F.  R.  S.    Jour.  Soc.  Arts,  Aug.  28,  Sept.  4,  11.  i89i. 

Photographic  Lenses.  A  very  valuable  paper  by  Thomas  R-  Dallmeyer  discussing 
the  theory  and  construction  of  photographic  lenses,  your.  Soc.  Arts.  May  2, 
i8go,  p.  583. 

Photographic  Map  Reduction.  By  O.  B*  Harden.  Calls  attention  to  the  method  of 
malcingreductionsof  large  maps  by  the  use  of  the  camera.  The  method  is 
used  by  the  Pennsylvania  Geological  Survey.  Largest  size  of  negative  used 
is  21X25  inches.    Proc.  JEn^^,  Club,  Phila.,  Vol.  VI.,  p.  i. 

Photography.  M  Colors  0/  Nature.  By  F.  E.  Ives.  Illustrated.  Discribes  pro- 
cess, etc.    Jour.  Frank*  Inst»,  Jan.,  1891. 

Photography  of  Engineering.  Gives  outfit  and  practical  hints.  Shows  its  use  in 
surveying,  whereby  geographical  positions  and  relative  elevations  may  be 
mapped  with  tolerable  accuracy.  Illustrated.  By  D.  C.  Humphreys,  your. 
Assn.  Eng" Soc,  Vol,  III.,  p.  no. 

See  Surveying. 

Photometer,  Bunsen,  a  new  form  of.  Dr.  Hugo  Kruss.  By  reflection  prisms  the 
opposite  sides  of  the  oiled  spots  are  observed  side  by  side.  Elec.  Rev  ,  Nov. 
8.  iS84. 

Photometry.    See  Platinum  Standard  of  Light. 

Piece- Work,  shown  to  be  applicable  to  railroad  shops.  A  series  of  well-written  arti- 
cles by  J.  D.  Casanave  in  R.  R.  Gaz.,  July  2,  9  and  16,  1886. 

Pier  Construction  0/ Recent  Date.  Paper  by  G.  A.  M.  Liljencrantz  before  the  C.  E 
Club  of  the  N.  W.,  describing  the  construction  of  several  harbor  piers.  lUus. 
Eng.  News,  March  i,  i879,  pp.  68-7o. 

Piers. 

Marine  Park,  Boston.  Short  description,  with  full  detail  drawings,  of  the  iron 
pier  at  Marine  Park,  Boston.  It  has  twelve  spans,  60  feet  each,  resting  on  cast- 
iron  piers  filled  with  concrete.    Eng.  &•  Build  Rec*,  Jan.  28,  1888. 

Ocean,  at  Coney  Island.  Its  construction.  Iron  piles  driven  by  water  iet.  Chas. 
Macdonald.     Trans.  A.  S.  C.  E.,  Vol.  VIII.  (1879),  p.  227. 

Ocean,  Long  Branch  Iron  Pier.  Description  of  this  pier  supported  on  disk  piles. 
Eng.  News^  April  i9,  1879,  PP.   121-2- 

St.  Leonards -on-Sea.  Gives  brief  description,  with  drawing  of  details  of  a  screw 
pile  promenade  pier  900  feet  long  and  25  feet  wide,  being  built  at  St.  Leonards- 
on-Sea,  England.  Lon.  Engineer,  May  11,  1888;  Sci.  Am.  Sup.,  June  23, 
1888. 

On  Soft  Ground.  Design/or.  Paper  by  Josph  Ripley  read  before  the  Michigan 
Engineering  Society.  Gives  general  description  of  work  including  specifica- 
tions under  which  construction  was  conducted.  Eng.  &* Build.  Rec,  March  20, 
i8qo,  Vol.  XXL,  p.  265. 

See  Concrete  Piers.    Bridge  Piers.    Masonry  Abutments. 

Pig  Iron.    See  Iron,  Pig. 

Pile  Bridges.    See  Bridges,  Trestle. 

Pile  Driver. 

An  Account  0/  the  Operations  of  the  Gunpowder.  By  Samuel  R.  Probasco.  Gives 
experience  with  Shaw's  patent  gunpowder  pile-driver.  Trans.  A.  S.  C  E., 
Vol.  II.,  p.  4o3. 

Missouri  Pacijic  Railway.  Designed  for  effective  work  at  a  greater  distance 
from  the  road  bed  than  usual.  Full  detail  drawings  and  description.  Ry. 
Rev.,  Oct.  25  and  Nov.  8,  i89o,  pp.  636,  666-7. 

Pendulum  Pile  Driver.  Illustrated  description  of  a  machine  in  which  the  leaders 
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Pile  Driver,  Ptndulum,  continued. 

are  pivoted  at  the  top  so  that  all  piles  of  a  trestle  bent  can  be  dnven  without 
moving  the  machine.    En£^.  Record,  Dec.  $,  1891,  p.  n. 

Revolving'  Hydraulic  Pile  Driver,  A  heavy  truck  carries  a  turn  table  on  which 
is  mounted  the  pile  driver.  With  this  machine  piles  can  be  driven  in  bents  ao 
ft.  apart,  the  driver  being  supported  on  those  already  driven.  Illustrated 
description.     Eng.  Record,  April  4. 1891,  p.  290. 

Steam.  Short  illustrated  description  of  a  direct  acting  steam  pile  driver,  whose 
peculiarity  is  a  fixed  piston,  the  cylinder  forming  the  striking  weight.  R,  R, 
&•  Eng.  Jour.,  Feb.,  1889:  E,  &>  M.  Jour.,  Jan.  5,  i889. 

Pile  Driving. 

By  E.  H.  Beckler.  Gives  forms  of  records  used  and  experience  of  the  writer  on 
the  St.  Louis  River  bridge  at  Duluth,  Minn.  Jour.  Assn.  Enjr.  Soc.»  Vol.  V., 
p.  248. 

Cosl  of.  Extract  from  Prof.  I.  O.  Baker's  treatise  on  masonry  construction,  giv- 
ing data  from  actual  practice  of  considerable  value.  Eng.  News,  E)ec.  14, 
i889.  Vol.  XXII.,  p.  555. 

And  Ditch  Plant.  Description  of  a  new  and  ingenious  plant  designed  by  Mr.  A, 
E.  Buchanan  which  has  been  used  on  the  O.  &  St.  L.  Ry.  Tables  show  the  ex- 
traordinary amount  of  work  performed  at  one-fourth  of  the  usual  cost.  Illus- 
trated by  an  inset  plate.    No  patents.    Eng.  News,  Aug.  16. 1890,  p.  140. 

By  Dynamite.  Brief  account  of  the  successful  use  of  this  method.  Eng,  News^ 
March  24,  i8S3,  p.  i43. 

Jets.     See  Dikes. 

In  Sandy  Soils.    An  elaborate  report  on  the  methods  employed  on  the  Mississip- 
pi River  and  elsewhere,  comparisons  of  methods  by  water-jet  and  steam  ham 
mer,  with  suggestions  for  further  improvements.     By  Ll.  F.  V.  Abbot*  Rpt* 
Chf.  of  Engrs.,  V.  S.  A  ,  Vol.  II.,  1883,  p.  1249. 

Service  0/  Hammer  Lines,  A  statement  shov^ing  the  service  of  79  lines  of  various 
make,  on  the  C.  M.  &  St.  P.  Ry.     Eng.  Record,  March  28,  1891,  p.  272. 

By  Water-Jet  and  by  Hammer.  Two  extended  reports  by  Lt.  F.  V.  Abbot,  on 
this  pari  ofthe  Mississippi  River  improvement  works.  Methods  and  cost  given 
in  great  detail,  and  comparisons  drawn.  Rpts.  Chf.  Engrs.,  U.  S.  A.,  i8b3,  Pt. 
III.,  p.  1249,  and  i884,  Pt.  II.,  p.  1505. 

See  Water  Jet. 

Pile  Foundations. 

And  Pile-Driving  Formulas.  A  circular  of  16  pp.  from  the  office  of  the  Chief  of 
Engrs.,  U.  S.  A.,  dated  Nov.  28,  1881,  embodying  the  combined  experience  of 
many  officers  of  the  corps,  with  a  theoretical  discussion  by  Lieut.  Col.  George 
H.  Elliot. 

In  Compressible  Soils,  with  experimental  tests  of  Pile  Driving  and  Formulas  for 
Resistance  deduced  therelrom.  Compiled  by  Gen.  Richard  Delafield.  A 
memoir  of  33  pp.     Apply  to  Chief  of  Engrs.,  U.  S.  Army,  Washington. 

Pile  Trestle. 

Gives  detailed  drawings  of  the  standard  trestle  of  the  Chicago,  Burlington  & 
Northern  Railroad.    Eng.  News,  May  5, 1858. 

See  Bridges,  Trestles. 
Piles. 

Cutting  off.  Under  Water.  An  illnstrated  description  of  a  saw  used  for  cutting 
off  piles  at  the  draw-bridge  of  Ruhsort.    Eng.  News,  April  2,  1887. 

Destruction  of  Piles  by  Limnoria  Lignorum  and  Ltmnoria  Terebrans  in  Boston 
Harbor.  A  special  report  on  piles  and  piling  made  under  direction  of  Asst. 
Henry  Manley.  Fully  illustrated  by  heliotypes.  Rep.  City  Engineer,  Boston, 
Mass.,  iSSS,  p.  40. 

Experiments  on  the  Resistance  to  Horizontal  Stress  of  Timber.      By  J.  W.  Sande- 
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Piles,  Experiments,  etc.,  continued. 

man.  Gives  results  of  a  number  of  experiments  undertaken  to  find  the  resist- 
ance to  horirontal  movement  of  piling  by  different  strata,  Van  Nos,  En^. 
Ma£.,  Vol.  XXIII.,  p.  4Q3- 

FormulcB  for  their  Sustaining-  Power,  Size  and  Disposition  in  Any  Foundation. 
Compiled  by  Rudolph  Hering.  En£.  News,  Feb.  u.  March  21,  38.  April  xi,  18, 
i878. 

Note  on  the  Friction  of,  in  Clay.  By  A.  C.  Hertzig.  Gives  formula  for  the  ex- 
treme load  to  be  carried  by  a  pile  after  a  definite  amount  of  driving.  Also  the 
determmation  of  the  friction  on  piles  pulled  at  Hull,  Eng.  Van.  Nos.  En£, 
Mar-.  Vol.  XXV.,  p.  273. 

Iron,  Sunk  by  Water  Jet.  A  description  of  the  ocean  pier  at  Coney  Island.  Il- 
lustrated.   Charles  Macdonald.      Trans.  A.  S.  C.  E.,  Vol.  VIII.  (1879),  p.  227. 

Protection  0/, from  Limnoria  and  Teredo.  By  M.  Manson,  before  the  American 
Society  of  Civil  Engineers.  Gives  details  of  the  treatment  of  piles  for  the  Mis_ 
sion  street  pier,  San  Francisco,  by  various  methods,  and  the  condition  of  piles 
after  five  years*  service.  An  abstract  in  San.  Eng-r.,  Dec.  3i,  i887;  Lon.  Enjiri' 
neer,  Jan.  6, 1S88. 

Screw*  Abstract  from  specification  for  the  construction  of  a  screw  pile  wharf  at 
Karrachee,  India.    Details  illustrated.    Lon.  Enjrtneer,  Jan.  21,  1887. 

Sheet,  Clamp  for  PulUng-.  Paper  by  Chas.  E.  Emery.  M.  Am.  Soc.  C.  E.  Illus- 
trated.    Trans,  A.  S.C.  E.,  Vol.  XX..  p.  118,  March,  18S9. 

Supporting- Power  of. 
By  Prof.  I.  O.  Baker.    Discusses  the  formula  of  Mr.  Trautwine,  and  shows  its 
defects.    Gives  an  empirical  formula  derived  by  Mr.  Hertiz  from  driving  of 
over  4oo  piles.    R.  R.  Gas.,  April  6, 1886. 

An  analytical  investigation  of  the  subjects  to  determine  their  resistance  to 
loads  in  terms  of  the  energy  of  the  final  blows  and  the  distance  moved:  ap- 
plied to  the  foundations  of  Fort  Montgomery,  N.  Y.  A  pamphlet  of  x6  pages, 
issued  by  the  Ensr.  Department,  U.  S.  A. 

Bearing,  Formulae /or  Safe  Loads  on.  Correspondence  from  John  C.  Traut- 
wine, Jr.,  and  lengthy  editorial  \vith  formulae.    Eng.  News,  Dec.  29,  1888. 

Bearing  Power  of  Formulas  for  the.  By  Prof.  I.  O.  Baker.  Examines  a  num- 
ber of  formulas  to  see  if  the  limits  of  the  unknown  and  uncertain  cannot  be 
contracted  a  little,  and  proposed  a  new  formula.  Jour.  Assn.  Eng.  Soc., 
Vol.  VI..  p.  ii7. 

Formulas.  A  discussion  of  more  or  less  value,  the  gist  of  which  is  well  given 
in  editorial  in  Lon.  Engineer,  April  2, 1S86.  The  exact  reactions  well  de- 
scribed. Gives  abstracts  from  a  number  of  letters  from  officers  of  Engineer 
Corps  to  the  Chief  of  Engineers.  Van  Nos.  Eng,  Mag.,  Vol,  XXVII.,  p.  22. 
By  A.  C.  Hartzig.  Gives  set  of  diagrams  and  the  method  by  which  they 
were  obtained.  Van  Nos.  Eng.  Mag.,  Vol.  XXVII.,  p.  386.  By  Rd.  Ran- 
dolph.   A  discussion  of  a  number  of  formulas.    Van\  Nos.  Eng.  Mag.,  Vol. 

,     XXVII..  p.  2«. 

Sec  yetties.    River  Improvements. 

Pillars. 

A  method  of  deducing  formula  from  experiments  on  wrought-iron  pillars.  By  J. 
D.  Crehore.     Van  Nos.  Eng.  Mag.,  Vol.  XIX.,  p.  36o. 

Formula/or.  By  John  D.  Crehore.  An  attempt  to  establish  a  formula  for  the 
strength  of  pillars  that  yield  to  bending,  rather  than  to  direct  crushing.  Van. 
Nos.  Fjig,  Mag.,  Vol.  XXL,  p.  501.  By  J.  D.  Crehore.  Gives  table  of  strength. 
Van  Nos.  FMg.  Mag.,  Vol.  XXIII..  p.  60.  An  article  by  John  D.  Crehore^ 
Gives  the  application  of  a  formula  to  pillars  tested  on  the  government  machine 
at  Watertown,  Mass.     Van  Nos,  Eng,    Mag.,  Vol.  XXIX.,  p.  129. 

Pipe. 

Aqueducts  Pipe,  Making,  Calking,  Dipping  and  Shipping  Pipe  Sections,  and  In- 
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Pipe,  continued. 

sfector's  Pipe  Testing  Car.     East  Jersey  Aqueduct.      Illustrated  description. 
En£r,  Record^  Sept.  26,  1891,  pp.  264-5. 

Connectums. 
The  Moron  Flexible  Joint  for  Steam  Pipe  Connections.      An  all-metal  connec- 
tion made  up  of  a  combination  of  ball  and  socket  jomts.    Illustrated  descrip- 
tion.   En^.  News,  Aug.  29,  i89i,  p.  193. 

For  Water  Pipes  of  large  diameter,  by  separate  flanges  and  either  rubber 
rings  or  lead  packing,  according  to  system  Halberg.  Dispenses  with  pour- 
ing joints.  Brief  description.  Journal Jur  Gasbeleuchtun^  und  Wasserver- 
sor£unjr,  18S6,  pp.  13-15. 

Fittings,  Manu/actwe  of.  By  W.  D.  Forbes.  Treats  of  the  manufacture  in  the 
United  States  of  pipe  fittings.  Describes  some  of  the  machines  used  and 
methods  employed.    Lon.  En£.,  Feb.  25,  18S7. 

Joints.  With  especial  reference  to  water  pipes.  Discusses  spigot  and  socket 
joints,  hinged  joints,  screwed  joints  and  solder  joints.  A  practical  paper  of 
value.     Trans.  Liverpool  Eng^.  Soc.,  Vol.  IV.,  p.  io3. 

Laying-. 
Laying  0/  Large  Mains.    A  paper  of  some  value  by  R.  S.  Wyld  before  Liver- 
pool Engineering  Soc.     Trans.  Liverpool Eng.  Soc,  i889,  Vol.  X.,  pp.  20-35. 

Laying  a  Submerged  Sewer  in  Paris.  Brief  description  with  illustration  of  the 
method  of  laying  two  16  in.  pipes  across  the  Seine.  Eng.  Record,  April  xi. 
i89i,  p.  313. 

Laying  Submerged  Water-Mains.  An  account  of  the  laying  of  a  supply  main; 
Nashville  water-works.  Long  sections  of  pipe  were  floated  into  place,  sunk, 
and  jointed  by  divers.  Details  of  pontoons  shown.  Eng.  News,  Aug.  8, 
i8qi,  pp.  127-8. 

Laying  Submerged  Water  Mains.  Illustrated  description  of  a  method  which 
has  been  successfully  used  by  Mr.  E.  C.  Cook,  in  laying  submerged  water 
mains.    Eng.  &•  Build.  Rec,  Jan.  25,  i89o.  Vol.  XXI.,  p.  122.  et  seg. 

Tables  for  estimating  the  Cost  of  Laying  Cast  Iron  Water  Pipe.  Eng.  News* 
June  21,  28,  i8qo,  pp.  58o-i,  618-9. 

UTtder  the  Mersey  River.  Account  from  Lon.  Engineer.  Eng.  News,  July  4, 
i89i,  p.  s.  Flexible  joint  used  is  illustrated  in  Eng.  Record,  July  11.  1891, 
p.  93. 

Under  Pauchpura  River  in  India*  By  A.  Hayes,  describing  construction  of 
the  jointed  pipe  used,  manner  of  floating  and  sinking,  etc-  Ind.  Eng.,  July 
27,  1889,  Vol.  VI.,  p.  74,  etseg. 

Under  Water.  Brief  note  describing  process  of  laying  i. 000  feet  of  8-inch  wat- 
er pipe  in  over  16  feet  of  water  at  Rouse's  Point,  N.  Y.  Eng.  Newi,  May  3, 
i89o,  Vol.  XXIII.,  p.  426. 

*' Wallas"  Gradient  Induator,  An  exceedingly  simple  device  by  means  of 
which,  in  connection  with  an  ordinary  spirit  level,  workmen  can  correctly 
lay  pipes  to  any  desired  grade.  Mech,  World,  March  i,  1890.  p.  82.  Eng. 
News.  March  i5,  i89o.  Vol.  XXII.,  p.  25o. 

See  Water  Works. 

Lines. 
New  Method  of  Constructing  Large  Pipe  Lines.    An  illustrated  article  describ- 
ing method  of  constructing  a  36- inch  steel  pipe  by  riveting  plates   together 
similar  to  method  of  building  boilers.    Am.  Aifr.,  April  25,  1890. 

Petroleum.  A  valuable  paper  on  "The  Different  Methods  of  Transporting 
Crude  Petroleum  in  the  United  States,"  was  read  by  Mr.  John  H.  Harris, 
before  the  Brit.  Asso.  Adv.  Sci.  An  extended  extract  giving  details  of  the 
pipe  lines  was  reprinted  in  Eng.  vS*  Build.  Rec,.  July  2b,  1890,  pp.  116-7. 

Transportation  of  Petroleum.     A  general  map  of  the  main  pipe-lines  from  the 
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Pipe,  Lines t  Transportation,  etc.,  continued. 

oil  regions  to  the  sea  and  to  Lake  Erie,  with  a  profile  of  the  Olean-New 
York  line,  and  an  account  of  the  enterprise.  En£.  News,  June  i3,  i885.  Re- 
printed in  Science,  June  19. 

See  Salt  Works. 

Testinsr  Machine.  Illustrated  description  of  a  machine  recently  constructed  in 
England  for  testing  water-pipe.    Eng^.  News^  Jan.  22, 1887. 

Tkreadst   Uniform  Standard  in.    Abstract  of  final  report    of  Committee   on 
'  Standard  Pipe  and  Pipe  Threads  of  the  Am.  Soc.  of  Mech.  Engrs.  Am.En^r., 
March  2  and  9, 1887. 

Standard  Pipe  and  Pipe  Threads.  Report  of  a  committee  of  the  Am.  Soc.  of 
Mech.  Engrs..  read  at  their  New  York  meeting,  Nov.,  1876.  Recommends 
the  adoption  of  the  Briggs  standard,  already  in  quite  general  use.  Trans. 
A.  S.  M.  E.,  Vol.  VIII.,  i887. 

Systems,  The  Efficiency  of,  for  Furnishing  Water  to  Fire  Engines.  By  S.  Bent 
Russell.  This  is  a  pretty  successful  attempt  to  show  "how  to  furnish  at  any 
point  in  a  city  a  sufficient  quanity  of  water  to  supply  a  maximum  number  of 
fire-engines  and  use  the  least  quantity  (tonnage)  of  xnpes  consistent  with  as- 
sured safety."  A  theoretical  investigation  based  on  experiments.  lUus.  Jottr. 
Assn.  Ens'.  Soc.y  Vol.  V.,  p.  279. 

See  Chemical  Obstructions',  Corrosion;  Hydraulics;  Hydraulic  Tables. 

Pipes. 

Cast  Iron. 

Making".  Description  with  illustrations  of  molds,  etc.  Iron  Ag^e,  Nov.  6,  zS9o. 
pp.  787-90. 

Internal  Corrosion  of.  Paper  by  B.  Jamieson  before  the  Inst.  C.  E.,  dealing 
with  water  pipes,  estimating  cost  of  removal  of  obstructions  and  loss  of 
space  and  pressure  due  to  same.  Illus.  Eng.  News,  Sept.  27.  1881,  pp. 
376-8. 

Report^  0/  and  Specifications  proposed  by  a  committee  of  the  American  Water 
Works  Association.    Iron  Age,  March  i9,  1891,  pp.  525-6. 

Specifications  for  cast*iron  pipe  for  Peshawar  City  water  supply.  Ind*  Eng., 
Julyg,  1887. 

Specifications /or  Cast  Iron  Coated  Water  Pipe.  Paper  read  by  Thos.  W.  Yard- 
ley,  Feb.,  i89o.  Trans.  A.I.  M.  E,  Reprinted  in  Eng.  <&•  Build.  Rec, 
July  16,  i89o,  p.  io4. 

Cement  Concrete.  Description  of  some  tests  on  Cement  Pipes  and  also  Stone- 
ware Pipes.    Illus.    Ind.  Eng.,  Dec.  6,  i89o,  pp.  452*3. 

Copper.    See  Engines^  Steam, 

Corrosion  of.    See  Corrosion. 

Earthenware.  Report  of  Tests  upon,  to  determine  fitness  to  replace  iron  piping 
in  house  sewerage,  the  tests  being  especially  to  determine  imperviousness 
togas  and  water  after  construction.  By  James  J.  Powers,  Dept.  of  Healthi 
Brooklyn,  N.  Y. 

Gas-Pipes  for  Conveying  Natural  Gas  at  Pittsburgh.  Report  of  the  Natural  Gas 
Commission  on  requirements  for  conveying  natural  gas  with  safety.  Am. 
Eng..  July  30, 1885. 

Hydraulic,  Remarks  on.  Paper  by  E.  H.  Phipps  describing  the  manufacture 
and  advantages  of  cement-lined  pipes:  with  discussion.  Proc.  Conn.  Assn.  C. 
E.,  Aug.  29, 1890,  pp.  i-io. 

Lead,  Action  0/  Water  Upon.  Extracts  firom  report  of  Dr.  S.  White,  Medical 
Officer  of  Health  of  Sheffield,  England.    San.  Eng.,  April  29,  1886. 

\Iannesmann  Process  of  Making  Weldless  Tubes.  An  illustrated  description  of 
this  interesting  process.    Tables  of  tests.    Eng.  News,  AMg.  2,  i89o,  pp.  92-3. 
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Pipes  continued. 

Riveied  Steel  Pipes,  A  paper  by  D.  J.  Russell  Duncan,  M.  I.  C.  E.,  read  before* 
th^  Am .  W.-W.  Ass'n.  A  valuable  paper,  giving  the  best  practice  in  Great 
Britain  and  America,  strength  of  pipes,  and  details  of  various  kinds  of  joints, 
nius.    £n£.  jXews.  Apt.  25,  i89i,  pp.  4o4-5. 

Service  Pipes. 
Discussion  as  to  the  best  material  for.      Jour,  N.  E.  IV.-  IV,  Assn.t  Sept.,  i89i, 
pp.  22-7. 

A  paper  by  W.  H  Richards  before  the  N.  E.  W.-W.  Assn.,  discussing  the 
requisites  of  service  pipes.    En£.  News,  June  28, 1884,  pp  327-8. 

On  the  use  of  galvanized  iron  for  service  pipes.  By  Dr.  H.  Bunte.  (With 
statistics  and  reports  on  its  use  in  America,  by  Prof.  Ripley  Nichols,}  Jour- 
nal/ Gasbel.  u.  Was  server  sor£un£,  1887,  pp.  61-69,  i(»-]i  1,127-133,  i63-i69. 

For  Water  Supply.  By  W.  H.  Richards,  before  the  New  England  Water 
Works  Assoc.  Summarizes  arguments,  ^r<7  and  con,  for  the  various  kinds 
of  materials.  Trans,  New  Engr.  W.-W-  Assoc,  i^A.  Albert  S.  Glover,  Sec- 
retary, Newton,  Mass. 

Sewer  Pipe.  Description  of  method  of  manufacture  of  the  Akron  pipe.  lUus. 
Ensr.  News,  May  28,  1881,  pp.  216-8. 

Spirally  Welded  Steel  Tubes.  By  J.  C.  Bayles,  before  the  Franklin  Institute, 
Jan.  16,  i88q.  A  description  of  the  method  of  manufacture  and  a  cut  of  the  ma- 
chine,    your.  Frank.  Inst,,  Feb.,  1889. 

Steam  Pipes. 
Copper,  Strength  of  a.     Gives  an  abstract  from  a  report  for  the  Board  of 
Trade  Surveyors  on  the  testing  of  a  copper  steam  pipe  taken  from  a  steam- 
ship.   Lon.  Eng-.t  Sept.  14,  188S. 

Copper,  Strensrih  of.  Gives  table  of  results  of  a  large  number  of  tests  made  at 
the  Lancefield  Engine  Works  to  ascertain  some  of  the  mechanical  proper- 
ties of  the  copper  and  brazing  found  in  ordinary  high-pressure  steam  pipes 
of  large  size.    Lon.  Eng^.,  Dec.  3i,  1887. 

The  Ferrantic.  A  multiple  pipe  made  of  solid-drawn  copper  tubes,  designed 
to  withstand  high  pressure.  Illus.  description.  Ens'.  Record.  March  28, 
1^1,  p.  280. 

Support  of  Main  Steam  Pipes.  An  article  Illustrating  the  different  forms  of  sup- 
port.   Am.  En£r.,  Sept.  27.  Oct.  4,  i8go,  pp.  i34.  i45. 

See  Boilers,  a  Special,  etc. 

Testings  Pipes  and  Pipe-Joints  in  the  Open  Trenches.  By  M.  McC.  Patterson. 
Gives  method  employed  by  the  author  at  the  Osseit  Water  Works.  Van 
Nos.  En£'.  Mag!'..  Vol.  XXI.,  p.  166. 

Tests  of  Lap- Welded  Steam  Pipes,  Hydraulic  tests  on  two  steel  pipes,  with 
tension  tests  on  specimens  cut  from  the  broken  pipes.  Tables  giving  full  de- 
tails, also  illustration  of  testing  apparatus.    Lon.  En^.,  Oct.  3o,  ih9i,  pp.  ^19-20. 

Tests.    See  Sewer  Pipe. 

Water  Pipes. 
A  valuable  paper  by  A.  H.  Rowland,  before  the  Engmeers'  Club  of  Philadel- 
phia.   Proc.  En£.  Club,  Phila.,  Dec,  1886,  Vol.  VI.,  pp.  55-69. 

Water  Pipes  and  Pumps.  Air  Vessel  on.  Paper  by  Dugald  Baird  read  at  the 
meeting  of  the  Mining  Inst,  of  Scotland.  Illus.  Engr.  <Sr*  Build,  Rec,  Sept. 
i89o,  p.  230-2. 

Specifications  for  coated  cast-iron  water  pipes  and  other  castings  for  the  Boston 
Water-Works.    Engr.  News,  Feb.  21. 1885. 

Thickness  of.  A  paper  read  before  the  Engineers'  Club  of  St.  Louis  by  S. 
Bent  Russell.  Am.  Engr.,  March  t,  i88q,  et seg.\  Jour.  Assn.  En^.  Soc,  Feb.^ 
1889. 
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Pipes,  continued. 

Water  Ham  tn.    See  Water  Ram. 

Wroutrht'lron  Conduit.  By  Hamilton  Smith,  Jr.,  before  the  Iron  and  Steel  Inst., 
London.  Describes  the  pipes  used  in  hydraulic  mining  in  the  West.  Fmst. 
News,  Dec.  i8,  18JJ6, 

See  Tubes.    Steam  Htatinir.     Water  Pipes, 
Piston  Springs.     A  new  form  of  piston  springs  in  which  the  radial  ptessure  is  easily 
adjusted.    Lon.  En^.,  March  i3,  188$. 

Piston  Rings.    Illustration  of  a  new  kind.    Lon.  Eng'ineer,  March  6.  188S. 

Pitot's  Tube.  A  New  Form.  By  S.  W.  Robinson.  Treats  of  the  previous  forme  of 
tube,  gives  main  features  of  a  new  form,  with  discussion  of  an  actual  trial.  Van 
Nos,  Eitsr-  Ma£.,  Vol.  XVIII.,  p.  25$. 

Pittsburgh  and  Vicinity.  A  record  of  seven  years'  progress,  by  Wm.  P.  Shinn.  be- 
fore the  A.  I.  M.  E.,  at  the  Pittsburgh  meeting,  February,  1886. 

Pivot  Friction.    See  Friction. 

Planimeter. 

Amsler's  Polar,  Theory  of.  The  mathematical  proof  of  its  workings.  By  E.  L. 
Ingram.    Sch.  of  Mines  Quar.,  May.  i885. 

Corades  Rolling-.  By  Prof.  F.  Lieber.  A  description  and  theoretical  study  of 
Corade's  rolling  planimeter.  Zeitschr./.  Vermessungwesen,  18S7,  pp.  377-3^3, 
421-437. 

Directions  as  to  care,  use  and  testing  of  Corade's  planimeter.  Translated  by  J, 
S.  Elliot.       Van.  Nos.  Engr.  Mag.,  June,  1885. 

Polar.  E.  A.  Gieseler.  Gives  a  mathematical  discussion  of  the  theory  and  use 
of  the  polar  planimeter.    Sci.  Am*  Sup.,  March  17. 1888. 

Polar  its  Use  and  Practice.  An  article  by  Wm,  Cox,  describing  the  practical 
use  of  this  instrument.    Eng.  News,  March  21.  i89i,  pp.  s68-9. 

Rolling.  A  new  form,  said  to  possess  many  advantages  over  Amsler's  in  the 
matters  of  compass  and  accuracy.  From  the  German.  Illustrated  and  formu- 
las given.    Sci.  Am.  Sup.,  April  25,  188S. 

Spherical.  By  Prof.  Hele  Shaw.  Gives  an  illustrated  description,  with  theory 
of  action,  of  a  new  spherical  planimeter.    Eng.  News,  Oct  13,  188S. 

Theory  of.  Discussed  from  the  Manufacturers'  Stand-point.  By  Chas.  E.  Em- 
ery.   Proc.  A.  S.  M.  £.,  Vol.  VI.,  p.  493. 

Theory  of  the  Polar.  By  Fred.  Brooks.  A  new  and  valuable  development.  Il- 
lustrated.   Jour,  Assn.  Eng.  Soc.t  Vol.  III.,  p.  294. 

Plate  Girders.    See  Girders.    Bridges^  Girders. 

Platinum. 

Experiments  on  the  Melting  Platinum  Standard  0/  Light.  By  Charles  R.  Cross. 
Paper  read  at  a  meeting  of  the  American  Academy  of  Arts  and  Sciences, 
June  16, 1886.    Elec.  i5-  Elec.  Eng.,  November,  1886. 

Specific  Heat  of  .  From  original  memoirs.  Of  use  in  calorimeter  measurements. 
Trans.  A.  S.  M.  £.,  Vol.  III.,  p.  174. 

Plumbing. 

Appliances,  Imfro-i'ed.  By  J.  Pickering.  Treats  of  the  development  of  the  anti- 
siphon  trap.    Illustrated.    Buildirtg,  }\xxiQ  5,  1886. 

In  the  Boston  Custom  House.  Illustrated  description.  Eng.  6*  Build  Rec.y  May 
II,  1889,  et  seg. 

Evaporation  of  Water  Traps.  Paper  read  at  a  recent  convention  of  American 
Institute  of  Architects,  by  Mr.  Glenn  Bro^^-n.  giving  results  of  a  series  of  tests 
made  at  the  Museum  of  Hygiene,  U.  S.  Navy  Department.  Am.  Arch.,  Dec. 
7,  1889.  Vol.  XXVI.,  p.  2f8. 

Inspection  in  St.  Louis,  Mo.  City  ordinance  relating  to  plumbing,  with  a  descrip- 
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Plumbing,  lytspection,  etc.,  continued. 

tion  of  the  system  of  keeping  records,  etc.,  is  given  in  En£^.  Record,  ApriH, 
1891.  pp.  998-9. 

Inspection.    See  House  Drainage  Regulations. 

Isolated  Country  House^  valued  at  53,000,  connected  with  the  town  water  supply 
and  discharging  house  wastes  into  a  subsurface  irrigation  system,  or  into  a 
street  sewer.    Specifications  and  drawings  given.    San,  Eng:,  Dec.  10.  i885. 

Practice  at  Birmingham,  Ala.  Drawing  showing  general  features,  with  plumb- 
ing regulations.    Eng,  Record,  June  i3,  i89i,  pp.  27-8. 

Providence,  R.  I.  The  test  of  the  new  ordinance  on  plumbing  and  house  drain- 
age.   San.  Eng.,  Aug.  20,  1885. 

Regulations  Prescribed  by  the  Health  Department  of  Brooklyn,  Earthenware 
soil  pipes  allowed  under  restrictions.    San.  Eng,^  March  26,  x8Ss. 

Regulations  adopted  by  the  Rochester,  N.  Y.,  Board  of  Health.  San,  Eng.,  Jan. 
22,  1887. 

Specifications  for.  Gives  specifications  of  the  Board  of  Health  for  plumbing  in 
New  York  City.    Eng,  6-  Build.  Rec„  July  21,  1888. 

Tanks  a  Necessity  for  Supplying  Water-Closets  and  Hot-  Water  Boilers  in  Houses 
A  paper  before  the  New  England  Water-Works  Association.  Illustrated. 
San,  Eng.,  }\j\y  9,  I'^l' 

And  Ventilation  Inspection  in  New  York.  An  article  giving  in  detail  the  require- 
ments of  the  new  New  York  law  and  the  manner  of  conducting  the  inspection, 
etc.    Eng,  &»  Build.  Rec,  April  19,  i89o,  Vol.  XXI.,  p.  315. 

See  Faucets  House  Drainage. 

Pneumatic  Dispatch.  A  description  of  the  working  of  the  pneumatic  dispatch  m 
London.     Van,  Nos,  Eng.  Mag.,  Vol.  VII.,  p.  480. 

Pneumatic  Foundations. 
See  Foundations. 

Pneumatic  Hoisting.  Paper  by  H.  A.  Wheeler,  read  before  the  A.  I.  M.  E.,  at  the 
N.  Y.  meeting,  describing  the  Blanchet  system  of  hoisting  for  mines,  and  com* 
paring  it  with  other  systems.    Proc.  A.  I.  M.  E.,  1S90. 

Pneumatic  Railway. 

See  Railroads,  Pneumatic. 

Pneumatic  Safety  Gate. 

See  Railroad  Crossings. 

Pneumatic  Tool,  MacCoy's.  Description  and  details  of  this  novel  and  useful  inven- 
tion. Jour.  Frank.  Inst.,  July,  1889.  Vol.  CXXVUI.,  p.  i.  Eng.  News,  July  27. 
i889,  Vol.XXII.,p.82. 

Pneumatic  Transmission. 

Between  London  and  Paris.  Translated  fron  Le  Genie  Civil  and  published  in  Eng. 
News,  March  28. 1S83.    The  proposed  scheme  described. 

Through  Tunnels  and  Pipes.  By  Robert  Sabine.  Extract  from  a  paper  before 
the  British  Association.  Gives  mathematical  discussion  of  the  subject.  Van 
Nos.  Eng.  Mag.,  Vol.  III.,  p.  582. 

Of  written  telegraphic  messages  between  the  central  and  branch  offices  in  Lon- 
don. Over  39  miles  of  such  tubes  in  operation.  A  paper  by  J.  W.  Willmot 
before  the  British  Association.  Illustrated.  Lon.  Engineer,  November  20, 
1885. 

Pneumatic  Tubes.  Results  of  experiments  on  the  movement  of  air  tubes.  Length 
of  tube  experimented  with  6,700  feet,  and  2.54  inch  in  diameter.  Van  Nos.  Eng. 
Mag,,  Vol.  XIV.,  p.  315. 

Pocket  Compass,  An  Improved  French.  Paper  by  R.  A.  Bergier,  Butte  City,  Mont., 
describing  a  new  and  convenient  form  of  pocket  compass.  Illustrated,  p.  6. 
Proc.  A.  I.  M.  E.,  Colorado  meeting,  June,  iS89. 
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Polar  Exploration.  Discussed  by  Lieut.  John  W.  Danenhower.  U.  S.  N.,  before 
the  U.  S.  Naval  Inst.  A  paper  of  over  5o  pp.,  with  discussions  by  Nares,  Mel- 
ville, Greely,  Rink  (Gov.  of  Greenland),  Nourse,  Koldeway,  and  Markham. 
The  question  discussed  from  all  sides  and  the  conclusion  reached  that  further 
effort  in  that  direction  should  be  discouraged.  A  very  valuable  paper.  Proc, 
U.  S,  Naval  Inst.  Annapolis,  Md.,  Vol.  XL,  No.  4.  p.  633. 

Polytechnicum  in  Berlin.  Description  of  the  new  building  of  the  Polytechnic 
School  in  Berlin,  with  maps  and  plan.  The  building  is  237.82  metres  by  89.9$ 
metres,  and  4  stoiies  high:  cost  about  $2,000,000,  with  equipment.  Zeitschr.f. 
Bawoesen^  18S6,  pp.  158-162;  33i-338. 

Pontoons.    See  Docks. 

Population  of  U.  S.  and  Canada.  Diagram  showing  growth  of  from  i83o  to  1888.  See 
Railroad  Statistics. 

Port  of  Lisbon.  A  series  of  articles  giving  an  interesting  account  01  the  harbor  im- 
provements, statistics,  cost,  results  accomplished,  etc.,  with  maps.  Revista 
de  Obras  Publicas,  1885:  and  July  to  October,  1886. 

Portal  Bracing.    See  Bridge  Stresses. 

Position  Indicator. 

See  Navis'ation.    Electric  Position  Indicator. 

Powdered  Metals,  Pressure  Required  to  Solidify,  See  Pressure  Required  to  Sol- 
idify Powdered  Metals. 

Power. 

Cost  of.    See  Engines,  Steam,  Compound,  Non~Condensin£.    Steam  Power. 

Importance  of  Economical  Generation  of  Steam  Power  to  the  development  of 
manufactures  in  St.  Paul.  By  F.  T.  Hampton.  A  very  good  discussion  of  the 
means  of  obtaining  power  from  coal,  with  special  reference  to  the  conditions  of 
greatest  economy  in  the  use  of  steam.  Jour.  Assn.  Eng.  Soc,  Vol.  V.,  p. 
453. 

Hydraulic  in  London.  By  Baggand  Ellington,  before  the  Institution  of  Civil  En- 
gineers. Gives  a  description  of  pHnt  of  Hydiaulic  Power  Company  of  London, 
Lon.  >5w^'«^^r.  May  n,  1888,  Lon.  Eng.,  Ai>n\  27.  1888:  Am.  En£.,  June  27, 
1888:  Mech.  World,  May  12.  1888:  E.  &'  M.  Jour.,  Nov.  3,  1888. 

Press  Problems.  By  Oberlin  Smith,  before  the  Philadelphia  meeting  of  the  Am. 
Soc.  ofMech.  Sngrs.      Trans.  A.  S.  M.  E.,  Vol.  IX.,  (il:*88),  pp.  i6i-i7i. 

Steam  vs.  Water,  Comparative  Cost  of.  A  paper  read  before  Am.  Soc.  of  M, 
E.,  byChas.  H.  Mamning,  of  Manchester,  N.  H.  E.  &*  M.  Jour.,  June  i, 
iS89. 

%ee  Locomotives,  Cost  of.    Motive  Power.     Water  Power. 

Power,  'SranAmission. 

By  R.  F.  Hartford,  Columbus.    Reft.   Ohio  Soc.  Surv.,  1885. 

By  Henry  Robinson.  Gives  results  of  experience  respecting  the  transmission  of 
power  with  water  pressure,  compressed  air  and  wire  rope;  describes  the  meth- 
ods used  at  various  places.     Van  Nos.  Ensr.  Mag".,  Vol.  XVIII.,  p.  210. 

By  M.  A.  Achard.  Furnishes  a  summary  of  the  practical  results  obtained 
by  the  transmission  of  power  to  a  distance.       Van  Nos.   Enjsr.  Mag^.,  VoL 

XXV.,  p.  339. 

By  Beltin£.  By  J.  H.  Shay.  Discusses  the  qualities  of  belting  for  driving  dy- 
namos.    Sci.  Anu  Sup.,  Oct.  22.  1887. 

By  Belts,  Cords  and  Wire  Ropes.    By  George  Leloutre.     Gives   values  of  co- 
efficients of  friction  for  various  styles  of  belts,  etc.     Van  Nos.  En£.  Ma£.^  July 
i884. 

By  Compressed  Air. 
By  Prof.  W.  C  Unwln.     States  in  a  simple  form  the  laws  governing  the  trans- 
mission of  power  by  compressed  air.     Proc.  Inst.   C.  E.t  Vol.  XCIII ,  pp. 
421-436. 
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Power  Transmission,  continued. 

An  account  of  the  Birmingham  (Eng.)  plant,  which  supplies  15,000  h.  p. 
Trans.  Liverpool  Eng^,  Soc.y  Vol.  VIII..  p.  28,  (1S87.) 

By  Robert  Zahner.  Treats  of  the  physical  properties  and  laws  of  air,  thermo- 
dynamic principles  and  formulas  and  their  applications,  etc.  Also  gives  ex- 
amples.    Van  Nos,  Eng^.  Mag.^  Vol.  XIX.,  pp.  446  and  441. 

And  Electricity.     Classification  of  air  motors,  and  comparison  with  electricity. 

By Bayet.    Abo  a  paper  on  the  same  subject  by  E.  Gerard.     Reviu 

des  Mines,  1891,  Vol.  13,  pp.  i66-84  and  18S-93. 

Motive-Power  Supply  at  Birmingham.  Eng,  A  new  company,  with  capital  of 
$i,soo,coo,  to  supply  motive  power  to  all  parts  of  the  city;  with  some  mathe- 
matic  discussion,  table  showing  loss  of  head,  etc.  Lon.  Engineer,  Feb.  6, 
et  seQ.,  1886. 

Pamphlet  issued  by  Dr.  S.  H.  Weusthoff.  Baltimore,  Md.i  containing  consider- 
able data  on  compressed  air  plants  and  their  advantages.  Abstract  in  Sci, 
Am.   Sup.,  Aug.  3o,  i89o,  No.  765,  pp.  12215-8. 

An  examination  of  the  conditions,  using  as  a  basis  the  recent  extensive  experi- 
ments of  Prof.  Riedlet  on  the  compressed  air  system  of  Paris.  By  W.  C. 
Unwin.    Proc.  Inst.  C,  E.,  Vol.  CV.,  i89i,  pp.  i8o-2i4. 

In  Paris^  Experiments  upon,  A  paper  by  Alexander  B.  W.  Kennedy.  F.  R.  S., 
Lon.  Eng.,  Sept.  i-^,  i889.  Vol.  XLVIII.,  p.  32o.  Lon.  Engineer,  Sept  ao, 
i889.  Vol.  LXVIII..  p.  253.  Sci.  Am.  Sup.,  Oct.  26,  1889.  Py.  Rev.,  Sept. 
1889. 

Paris.  Illustrated  description  of  the  new  central  station  whicli  will  generate 
24,000  horse-power.    Lon.  Eng.,  March  j3,  i8qi,  pp.  297-300,  ei  seg. 

Popp  System  in  Paris*    Lon.  Eng.,  Feb.  15,  i889. 

Distribution  of,  by  rarefied  air,  A  company  in  Paris  supplies  power  for  motors 
of  one  horse-power  or  less,  and  leases  the  motors.  An  elaborate  account  of 
the  installation,  with  numerous  plates.  Mem.  Soc.  des  Ing.  Civils.  Paris* 
March,  188$. 

By  electricity,  water,  air,  cables,  coal  gas  and  steam  discussed  and  compared. 
From  the  French.    Sci.  Am*  Sup.,  Dec.  4, 1886. 

By  Friction.  A  description  of  the  Evans  Friction  Belt,  a  new  device  for  trans- 
mitting power  between  a  pair  of  pulleys  with  their  surfaces  in  contact.  IIlus. 
Elec.  World,  Sept.  14,  i889.    Power,  Oct..  i889. 

By  Gearing.  The  results  ot  numerous  experiments  made  by  Wm.  Sellers,  and 
presented  to  the  Am.  Soc.  Mech.  Engrs.,  to  determine  the  efficiency  of  spur, 
bevel  and  worm  gearings.  Results  plotted  and  mean  curves  drawn.  Three 
pages  of  illustrations  showing  plotted  results.    Lon.  Eng.,  Dec.  2S,  1885. 

High  Pressures,  Hydraulic  System  0/ Distributing  Power  in  Cities,  with  some  re- 
marks on  other  methods.  By  J.  Richards,  before  the  Tech.  Soc.  of  the  Pac. 
Coast.  Gives  English  methods  and  experience.  Trans.  Tech*  Soc.  Pac. 
Coast,  Vol.  III.,  p.  87. 

Over  long  distances.  By  Professor  Reuleaux.  A  valuable  discussion  of  the  var- 
ious methods  in  use.  Relative  economic  results  obtained.  Sch.  Mines  Quar., 
Vol.  VIII.,  pp.  93  and  220. 

By  Popes. 

Pope  Driving.    Paper  by  C.  W.  Hunt,  read  before  the  Richmond  meeting  of 

the  A.  S.  M.  £.,  giving  relative  advantages  at  various  speeds.     Illustrated 

by  diagrams.      Eng.  jVews,  Nov.  15,  i89o.  pp.  447-8.      Abstracted  in  Eng.  6* 

Build.  Pec,  Nov.  15.  i89o,  p.  377.     Py-  Rrv.,  Nov.  29,  i89o,  pp.  718-9.      ^.  -^• 

Gaz.,  Nov.  21.  i89o,  pp.  8o3-4. 

♦  Gives  illustrated  description  of  the  method  of  rope  transmission  adopted  in 
the  boiler  shops  of  the  Southern  Railroad  of  France.  R.  R.  Gas.,  Jan.  r3, 
1888. 
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iPower  Transmission,  By  Ropes,  continued. 

Full  description  of  the  apparatus  and  the  principles  involved,  methods  of 
splicing,  table  of  power  transmitted  by  ropes  of  various  sizes,  etc.  By 
Loomis  I.  Seymour.     Fewer ^  May  and  June,  1889. 

Manila  Ropes.  Paper  by  John  H.  Gregg,  M.  Western  Soc.  C.  E.  Read  Dec. 
4,  i889.  Valuable  presentation  of  methods  used  and  results  attained.  Illus- 
trated.   Pp.  6,  Jour.  Assn.  Ens'.  Soc.,  March,  i89o,  Vol.  IX.,  p.  110. 

By  Wire  Ropes.  By  A.  W.  Stahl.  Gives  a  complete  investigation,  including 
wheels,  tension  and  deflection  of  rope,  limit  of  span  and  some  of  the  prac- 
tical difficulties.     Van  Nos.  Mnsr.  Ma£-.^  Vol.  XVI.,  pp.  68, 166  and  225. 

See  Belts.  Compressed  Air.  Crank  Transmission.  Electric  Power  Trans- 
mission,   Heat  and  Power, 

Power  Transmitter.  Illustrated  description  of  Shaw's  Coil  Friction  Power  Trans- 
mitter. Reprinted  in  Lon.  En^rineer.  Sci.Am.  Sup.,  No.  752,  May  3i,  1890, 
p.  12010. 

Power  and  Machinery  Used  in  Manufactures  in  U.S.  Compiled  by  Prof.  W.  P. 
Trowbridge.  Contains  statistics  of  steam  and  water  power  used  in  manufact- 
ure of  iron  and  steel,  machine  tools  and  wood  working  machinery,  wool  and 
silk  machinery,  and  monographs  on  pumps  and  pumping  engines,  manufact- 
ure of  engines  and  boilers,  marine  engines  and  steam  vessels.  Tenth  Census, 
Vol.  XXII. 

Precious  Metals.  Vol .  XIII.,  U.  S.  Census,  1880.  Statistics  and  Technology  of  the 
Precious  Metals.  Quarto,  $40.  H,  Rep.  Misc.  Doc.  42^  Part  13^4^111  Con^ifr., 
zdSess.,  1885. 

Preservation  of  Iron. 

See  Iron^  Corrosion  oj.    Iron  and  Steel,  Bower-Barff  Process. 

Pressure. 

Of  Flawing  Li{fuidT  SigAmst  an  oblique  plane.  Discussion  of  diflerent  forn.ulns. 
Der  Civilin£renieur,  1885,  Heft  2,  pp.  77-io3. 

Required  to  Solidify  Powdered  Metals.    Abrief  note  relating  to  experiments  en 
the  formation  of  solid  metals  by  compressing  powders  of  the  constituent  metal. 
Experiments  made  by  Prof.  Chandler  Roberts  Austin.     Mech.  World,  Dec.  8, 
1888. 

In  Water  Pipes.  Pressure  necessary  for  fire  purposes  in  German  cities.  I  y  E. 
Grahn.  Statistics  regarding  number  of  fires,  amount  of  water  required,  und 
pressure.  Journal  fttr  Gasbeleuchtun^  und  Wasserversorg^uttg^,  18S6,  pp.  4J-:3, 
87-go,  118-123. 

Pressure  Gauge. 

The  Mercurial  Pressure  Gau^eon  the  Biff  el  Tower.     Description  of  this  gauge. 
q84  ft.  in  height.    Lon.  Eng-.,  Apr.  17,  i89i,  p.  469.    Reprinted  by  Ry .  Rev.,  Mny 
2,  i89i,  pp.  277-8. 
Recordings.    An  abstract  from  a  paper  by  Chas.  Hague,  before  the  American 

Water  Works  Association.    San.  En£^.,  July  3o,  1887. 
See  Gaug^es. 
Pri^moidal  Formula.       By  J.  W.  Davis.     A  good  discussion  of  the  formula  with 
some  queer  results.     Van.  Nos.  Eng,  Mag,,  Vol.  XX.,  p.  410. 

Prisms.    See  Angle  Prisms. 

Privy  Vaults,  Substitutes  for.  Discussions,  Editorials  and  Abstracts  of  Reports  on 
the  question.    San,  Eng.t  March  12,  i9,  26,  et  seg.,  1885. 

Profits.     The  Source  of  Business.    By  President  Francis  A.  Walker,  of  the  Mass. 
Institute  of  Technology.     A  masterly  exposition  of  the  law  determining  the 
employer's  share  of  the  product  of  industry.  Proc.  Soc.  Arts,  Mass.  Inst,  Tech.^ 
for  18867. 

Projectiles. 

The  Electrical  Determimation  of  the  Velocity  of.  By  Prof.  Ed.  J.  Houston.  lUus- 
Irated.     Jour.  Frank.  Inst.,  .\ugust.  188S. 
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Projectiles,  continued. 

Velocity  of.  Paper  by  Capt.  H.  C.  L.  Holden  describing  methods  and  appar- 
atus used  in  measuring  velocities.  Read  before  Brit.  Iron  and  Steel  Inst.  Re- 
print, Lon.  En£.t  Oct.  23,  i89i,  pp.  489-90. 

Velocity  of .  H.  A.  Sinclair.  £/^f.  ^wi^. ,  New  York,  April,  1885.  Describes 
best  modern  methods  for  measuring  velocity  of  gun  shots. 

Projections  of  Maps. 

An  account  of  various  methods  that  may  be  used,  with  a  fuller  account  of  the 
method  of  polyconic  projections  used  on  the  U.  S.  C.  and  G.  Survey.  See 
Report,  i8?o. 

Tables  for  the  projection  of  large  maps  by  the  polyconic  system,  using  Qarke's 
spheroid,  and  computed  irom  the  equator  to  the  pole.  Values  given  in  metres. 
U.  S.  Coast  and  Geodetic  Survey,  Report /or  1884'  App,  No.  6. 

Propeller  Blades.    Design  of.    Mathematical  paper  by  Prof.  M.  F.  Fitzgerald.  Table 
and  diagrams.    Lon.  Ensr,,  Sept.  19, 1890,  pp.  225-7. 

Strains  on.  By  G.  A.  Calvert.  A  paper  before  the  Institution  of  Naval  Archi- 
tects, discussing  the  forces  acting  upon  the  blade  of  a  screw  propeller.  Lon. 
^»^.,  April  8. 1887. 

Propellers. 

A  paper  by  Thomas  Drewry,  read  before  the  Inst.  Marine  Engrs.  Describes 
various  propellers,  and  discusses  their  special  features.  Mech.  World,  July  2s, 
iS9i,  et  seq. 

Efficiency  of  Guide-blade.  By  J.  I.  Thomycroft.  M.  I.  N.  A.  Descriptive  of  a 
series  of  experiments  with  guide-blade  and  other  propellers,  with  tabulated 
results.  Also  remarks  as  to  the  limitation  of  the  use  of  guide-blade  propcUen. 
Naval  Prof.  Papers,  No.  16. 

On  the  fundamental  principle  of  the  action  of  a  propeller.  Van  Nos.  En^.  AfajS".. 
Vol.  VI.,  p.  624. 

Experiments  tvtth  Screws.  By  J.  B.  Andreoe,  before  the  Institute  of  Naval  Ar- 
chitects. Gives  details  of  experiments  with  four  and  two-bladed  propellers. 
Lon  En£.y  April  13,  1888;  Set.  Am.  Sup.,  May  i9,  1888. 

yet.    See  7et  Propellers,  Efiiciency  of. 

Material  For.    See  Aluminum  Bronte. 

Screw. 
By  A,  Blechynden.    A  paper  read  befo*re  the  Northeast  Coast  Institution  of 
Engineers  and  Shipbuilders,  treating  of  the  reaction  and  efficiency  of  the 
screw  propeller  almost  wholly  from  an  experimental  point  of  view.    Lon. 
En^.,  May  i3, 1887. 

Effective  Area  of  Screws.  A  paper  by  D.  S.  Jacobus,  giving  complete  tests  on 
two  screws,  also  results  from  two  previous  tests.  Trans.  A.S.Af.  E.,Wo\. 
XI.,  i89o.  pp.  1028-37. 

Efficiency  of:  A  Description  of  a  Method  of  Investigation.  By  R.  E.  Froude,  M. 
I.  N.  A.  A  most  important  paper  on  this  subiect,  describing  the  method 
adopted  in  the  model  screw  experiments  at  Torquay  conducted  by  Mr. 
Froude,  for  investigating  (i)  the  efficiency  of  screws  working  by  themselves 
in  undisturbed  water,  and  (2)  the  manner  in  which  that  efficiency  is  affected 
by  the  screw  being  brought  into  conjunction  with  the  hull  of  a  ship.  With  dis- 
cussion by  Mr.  W.  H.  White,  Sir  Edward  Reed,  and  others.  Reprinted 
from  Trans.  Inst.  Naval  Architects  by  the  Bureau  of  Navigation,  Navy 
Dept    Navy  Professional  Papers,  No.  16. 

General  considerations  on  their  mode  of  action  and  on  their  construction.  By 
A.  Gouilly.    Mem.  de  la  Soc.  des  In£.  Civils,  February,  1886,  pp.  162-176. 

Illustration  and  description  of  a  new  method  of  fitting  with  screws  which  is 
claimed  to  overcome  many  of  the  difficulties  of  twin  screw  propulsion.  Lon. 
Engineer,  April  24, 1885. 
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Propellers,  continued. 

New  Method  of  Designing:  By  Christian  Hoehle.  Introduces  some  new  propo- 
sitions as  to  the  slip.    Illustrated.    Jour,  Frank,  InsU^  Aug.,  iS86. 

Paper  by  S.  W.  Barnaby  giving  a  complete  reviewof  the  subject  and  the  results 
of  recentiexperiments.  Proc.  Inst,  C.  E„  Vol.  CXI.,  i893,  paper  2461,  pp. 
74-9a.  Discussion,  pp.  93-124*  Correspondence,  i24-iS3*  Folding  plate  of  dia- 
grams. 

A  paper  by  C.  Trathen  on  the  practical  geometry  of  the  screw  propeller.  Mech* 
World,  Feb.  4. 1888. 

Physics  of  the  Screw  Propeller.  Discussion  of  a  proposed  formula  for  com- 
puting the  thrust.  By  John  Lowe,  Chief.  Eng.,  U.  S.  N.  Sci.  Am.  Sup., 
May  2. 1891  >  No.  800,  pp.  12766-7. 

Researches  on  the  theoretical  construction  of  screw  propellers.  By  M.  Duray 
de  Bruigpac  Mem.delaSoc,  des  In£,  Ctvils,  1885,  July,  pp.  62-128.  Extend- 
ed mathematical  discussion. 

Twin  Screws.  An  important  paper  on  the  subject  of  screw  propulsion.  Sci. 
Am.  Sup.,  June  18, 1887. 

Vogelstm^  Screw.  A  short  illustrated  description  of  a  new  form  of  screw  pro- 
peller invented  by  Mr.  Alex.  Vogelsang,  which  has  been  in  use  some  time 
with  very  favorable  results,  having  increased  the  speed  of  the  vessels  on 
which  it  has  been  applied  without  increasing  the  consumption  of  coal.  R, 
R'  6-  Eng-.  your.,  January,  i889. 

See  Ferry'Boat.    Screw  Propeller.    Marine  Propulsion,    yet  Propulsion. 

^Proportional  Resistance.  The  Laws  of  Proportional  Resistance.  Paper  by  Prof.  J . 
F.  Klein,  discussing  Prof.  Kick's  law,  and  giving  practical  applications  of 
same  to  blasting,  bursting  and  collapsing  strains,  forging  under  hammers,  rol- 
ling iron  and  steel,  etc.  pp.  20.  lUus.  your.,  of  Eng.  Soc.,  Lehigh  Univ  ,  Nov. 
i889.  Vol.  v.,  p.  I. 

Propulsion. 

Hydraulic,  A  description  of  the  latest  experiments  made  to  find  the  compara- 
tive efficiencies  of  the  jet  and  screw.  By  S.  W.  Barnaby.  Van  Nos.  Eng. 
Mag.,  April,  1885.    See  also  Hydraulic  Propulsion. 

Hydraulic.    On  the  Laws  of  Steamships.    Lon.  Engineer,  July  27.  1888. 

Of  Ships  by  Air  Propellers.  By  H.  Vogt  before  the  Bath  Meeting  of  the  British 
Association.  Gives  details  of  experiments  made  with  propellers  working  in 
the  air  instead  of  the  water.    Lon.  Engineer,  Sept.  28,  1888. 

See  yet  Propulsion. 
Prospecting  in  Soft  Ground.    A  paper  by  Fred.  S.  Ruthman.    The  method  used 
was  that  of  boring  vertical  holes  with  an  artesian  well-drilling  machine,  and 
proved  both  economical  and  satisfactory.    Sch.  Alines  Quart.,  April,  j889;  Eng. 
News,  July  6,  i8S9,  Vol.  XXII.,  p.  8. 

Public  Buildings.  The  Proposed  Law  for  the  Erection  of.  Letters  from  many 
architects  upon  the  subject  in  Building,  March  27, 1886.  The  text  of  the  bill  in. 
San.  Eng.,  March  2S,  1886. 

Public  Health.  Abstracts  of  the  papers  read  and  discussions  at  the  meeting  of  the 
Am.  P.  H.  Association,  held  at  Washington.  Dec.  1885.  Science,  Dec.  11  and 
18,  i885. 

Public  Lands,  Survey  of  in  Ohio.  By  Col,  Chas.  Whittlesey.  Eight  pp.,  with  map- 
Tract  No.  61,  N.  Ohio  Hist.  Society.    W.  W.  Williams,  Printer,  Cleveland,  O. 

Public  Works. 

An  editorial  on  reorganizing  the  Scientific  Bureau  of  the  General  Government. 
Presents  many  facts  and  arguments  making  a  substantial  addition  to  the 
literature  on  this  subject.    Eng.  News,  Feb.  i3, 1886. 

A  National  Board  of.    A  report  of  the  committee  of  the  Technical  Society  of 
the  Pacific  Coast.    Eng*  News.  June  12,  1886. 
x9 
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Public  Works,  continued. 

Cullom-Brekenridgre  Bill.  Arguments  on  the  Culloin-Bret:ken ridge  Bill  by  a 
Committee  of  the  St.  Louis  Engineers'  Club.  A  pamphlet  of  19  pages.  Copies 
mar  be  had  by  addressing  Prof.  J.  B.  Johnson.  St.  Louis,  Mo. 

The  organization  of  this  department  in  the  Argentine  Republic.  It  is  purely 
a  civil  bureau  and  newly  organized.  From  the  German.  Eng'.  News,  March 
i3. 1886. 

The  Org-anitation  of  the  Navy  Department.  A  fall  description  (i5  pp.)  of  the 
evils  of  the  present  organization,  and  an  appeal  for  reform  by  Secretary  Whit- 
ney in  his  annual  Report  for  188S-6,  Vol.,  I.,  p.  XXVII.  A  valuable  contribu- 
tion to  the  Public  Works  lilerature. 

Proceedings  of  the  Council  0/  Engineerine  Societies  on,  at  Cleveland,  O.,  April, 
1886.  The  official  proceedings,  a  pamphlet  of  16  pp.,  can  be  had  by  addressing 
John  Eisenmann.  Sec'y,  44  Euclid  avenue,  Cleveland,  O 

/n  Prussia.  Description  and  statistics  of  prominent  works  in  process  of  execu. 
tion  in  i884',  including  hydraulic  works,  buildings,  etc.,  etc.  The  complete 
paper  extends  through  various  numbers  of  the  periodical  Zeitschr,  /.  Bau~ 
u>^jr«  for  1886:  the  particularly  interesting  portion  relating  to  hydraulic  works 
on  pp.  527-551  of  the  last  number. 

Report  of  a  Committee  on,  with  a  lengthy  discussion  of  the  subject  by  an  officer  of 
the  Engineer  Corps,  U.  S.  A.     Trans.  Tech.  Soc.  Pac,  Coast.,  Vol.  III.,  p.  65. 
May  1886. 

Report  of  the  Commission  on  Signal  Service,  Geol.  Survey,  C  &  G.  Survey  and 
Hydr.  Office  of  Navy  Dept.,  made  to  Congress  June  19.  1886.  Does  not  in- 
clude the  testimony  taken  by  the  commission,  which  is  published  separately. 
Report  No.  2,^40%  House  ofRep.,  4Qth  Congr.,  ist  Session,    12S  pp. 

And  Scientifc  Bureaux  of  the  U.  S ,  Government .  Editorials  on  their  conduct 
and  on  the  question  of  separating  them  from  the  War  and  Navy  Departments. 
Science,  Dec.  18.  18S5,  and  N.  Y.  Evening  Post.  Dec.  17,  1885. 

Testimony  before  the  Jotnt  Commission  of  Congress  concerning  the  present  or- 
ganization of  the  various  scientific  and  technical  departments  ot  the  govern- 
ment.   1, 100  pp.    Sen.  Misc,  Doc.  No.  8a,  40th  Congr.,  1st  Session,  1886. 

Puddle.    See  Clay. 

Puddling  Purnace,  Regenerative  /or  Natural  Gas.    See  Furnace. 

Pulley  Blocks. 

Report  by  Dr.  R.  H.  Thurston  on  the  comparative  efficiency  of  seveial  pulley 
blocks     Table  of  results.    Eng,  News,  July  26, 1890,  pp.  73-4. 

EjSicieney  of.  By  R.  S.  Ball.  Gives  detailed  account  of  experiments  to  deter- 
mine the  mechanical  efficiency  of  different  forms  of  pulley-blocks.  Van  Nos. 
Eng.  Afag ,  Vol.  VII..  p.  74. 

Pulleys,  Balancing  of  .  Illustrated  article  by  Joshua  Rose,  M.  E.  Eng.  News,  Jaa. 
3. 1880,  p.  2. 

See  Belts. 
Pulsometer. 

Discussion  of  the  theory  of  the  pulsometer,  showing  its  efficiency  to  be  less  than 

one  per  cent,  of  the  heat  of  combustion  of  the  coal  used.    By  Prof,  de  Volson 

Wood.    Sci.  Am.  Sup.,  June  29,  1889. 

Test  of.  Paper  by  Prof,  de  Volson  Wood  before  the  Am.  Soc.  M.  E.,  describing 
and  giving  results  of  efficiency  and  duty  tests.  Full  abstract  in  Eng.  News 
Nov.  21,  i89i,  pp.  497.8.    Eng.  Record,  Nov.  21,  i89i,  pp.  399-400. 

Pulverizing  Machines.  Taken  from  Piof.  Tischer's  paper  (German)  and  fully- 
Illustrated.  The  various  principles  in  use  shown  and  explained:  a  very  satis- 
factory article.    Lon.  Engineer,  Sept.  10,  1886;  also  Sci.  Am.  Sup.,  October  3o^ 

1886. 
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Pumping. 

Cosl  oft  at  the  Montreal  Water-  Works  in  i88q.  £«£",  A^ews,  December  6,  i89o, 
p.  5oi. 

Cost  0/  Raising  Small  QuaniitUs  of  Water  by  Steam  Pump.  By  Alfred  R, 
Wolff.  Gives  tabulated  data  of  34  items  for  eight  different  rates  of  pumping, 
from  370  to  i3,ooo  gallons  raised  25  feet  per  hour.    Enff,  News^  Oct.  9,  1886. 

And  Drainag^e .  Specifications.  Copy  of  specifications  for  plumbing  and  drain- 
age used  by  the  division  of  plumbing  and  ventilation  of  New  York  City  Health 
Department.    Eng^.  6*  Build.  Rect  May  10,  i59o,  p.  362. 

Electric  in  Collieries.  By  Frank  Brain,  before  South  Wales  Institute  of  Engi- 
neers. Gives  details  of  the  pumping  plant  at  the  Trafalgar  collieries.  Gives 
an  analysis  of  the  work  done,  showing  the  per  cent,  lost  in  different  parts  of 
plant;  also  gives  comparison  of  cost  of  underground  haulage  by  electricity 
cables,  compressed  air  and  hydraulics.  Mech.  World,  Dec.  24,  1887,  Am,  En£:\ 
Jan.  II  and  iS.  1888. 

Electric.  Bnef  description  of  an  electrical  pumping  plant  at  St.  John  Colliery, 
Normanton.  Eng.    Efficiency,  44.4  per  cent.    Lon.  Engineer,  Dec.  2,  1887. 

Hot  Water.  Some  results  of  experiments,  giving  relative  heights,  temperatures 
and  quantities.    Ensr.  News^  June  27i  1885. 

Pumping  Engines. 

Alleg-heny  City,  Pa.  Fully  illustrated  and  described.  Three  cylinder  com- 
pound engines  of  crank  and  fly-wheel  type,  made  by  E.  P.  AUis  &  Co.,  Mil- 
waukee. Capacity,  i8,ooo.coo  gals.,  raised  220  feet;  duty,  over  100,000,000.  Lon. 
Ensr-i  Jan.  8  and  22, 1886. 

Of  the  Boston  Main  Drainage  Works.  Illustrated  and  described  in  Mechanics^ 
Dec,  i885. 

Bur ton^on- Trent  Sewage  Works.  Illustrated  description  of  four  compound  rotat- 
ive beam  engines;  each,  with  its  pump,  is  capable  of  lifting  i2S,coo  gallons  an 
hour  no  feet.    Lon.  Engineer,  Feb.  25,  1887. 

Centrifugal,  for  irrigation.  Capable  of  discharging  23,000,000  gals,  per  day  to  a 
height  of  35  feet  at  200  rev.  per  minute.  Illustrated.  E.  6*  M.  Jour.,  Jan.  26, 
i889. 

Chicago.  The  report  of  Mr.  F.  W.  Gerecke  to  the  Commissioner  of  Public  Works 
on  the  condition  and  capacity  of  the  pumping  engines  of  the  water-works. 
Am.  Eng.,  March  i4,  etseg.,  1888. 

Chicago,  Harrison  St,  Brief  description  with  inset.  Eng.  News,  May  3i,  i89o, 
p.  S06. 

Comparative  Merits  of  vertical  and  horizontal  engines  and  on  rotative  beam-en- 
gines for  pumping,  where  large  powers  are  required;  with  many  illustrations. 
By  W.  E.  Rich.  Discussion  by  many  members  of  the  institution.  Proc.  Inst, 
C.  E.,  Vol.  LXXVIII.,  p.  I. 

Compound. 
The  Thermodynamics  of  Certains  forms  of  the  Worthingion  and  other  Types. 
A  discussion  of  such  compound  engines  as  effect  the  principal  parts  of  the 
expansion  of  the  steam  in  the  act  of  exhausting  from  the  high-pressure  cyl- 
inder into  a  receiver,  from  which  receiver  the  low-pressure  cylinder  is  sup- 
plied with  steam.  By  Prof.  S.  W.  Robinson.  Trans,  A.  S.  M,  E.,  Vol.  III., 
p.  i3o. 

A  two-page  plate  showing  the  engines  and  pumps  of  tke  Southwark  and  Vaux- 
hall  Water  company  and  other  engravings,  giving  engine  details.  Engines 
are  inverted  double-cylinder  compound  direct^cting  rotative.  Lon.  Engi- 
neer ^  July  22,  et  seg.,  1887. 

Differential  Pumping  Engine,  Bradley.  A  horizontal  engine  with  cylinders 
52  in.  and  9o  in.,  and  10  ft.  stroke,  and  works  under  a  soo  ft.  head  c^  water. 
Short  description  with  illustrations.    Lon.  Engineer,  Jan.  23,  i89i,  p.  74. 
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Pumping  Engines,  continued. 

Higrh- Pressure  Compound  Pumping-*  Description  and  detailed  drawings  of  en- 
gines for  Millwall  Dock  Co.  Specification  called  for  engine  capable  of  pump- 
ing 3o,ooo  gallons  per  hour  at  a  pressure  of  7S0  lbs.  per  square  inch.  Lon. 
Enir*,  May  i4, 1886. 

Horizontal,  For  drainage  of  Rhymney  Iron  Mines,  South  Wales.  One  lift  of 
7ao  ft.    Lon.  Eng-.^  Sept.  19,  i89o,  p.  23o. 

Tables  for  Power  of.    By  John  \V.  Hill.    Eng,  News,  April  27,  i889. 

Davey's  Differential  Pumping.  Brief  description,  with  tWo-page  plate  and 
other  engraving,  showing  plan,  elevation  and  cross-sections  of  Davey's  dif- 
ferential pumping  engine  for  the  Weston  Water-Works.  Lon.  Engineer, 
Jan.  i3, 1887. 

Discussion,  pp.  i3.    7(fur.  Assn.  Eng,  Soc.,  July,  1889,  Vol.  VIII.,  p.  385, 

Duty  and  Cost  of.     Statistics  obtained  by  committee  and  tabulated.      Trans.  A . 
S.  C.  E„  Vol.  IV.,  (1875),  pp.  142-146.    Discussion,  pp.  223-22g. 

Duty  and  its  influence  in  perfecting  the  steam  engine.      By  John  Whitelaw. 
7our.  Assn,  Eng.  Soc,  Vol.  II.,  p.  76. 

Duty  Trials. 
Abstract  of  Test  of  No,  i  Pumping  ^Engine.     At  Pawtucket   Water- Works, 
known  as  the  Corliss  High  Duty  Pumping  Engine.    The  tests  and  report  of 
same  were  made  by  Prof.  J.  E.  Denton,  of  Stevens  Institute,  Hoboken,  N. 
Y.     Tent/t  Annual  Report  of  Water  Comms.    Pawtucket.  R.  I.,  p.  3,  i89o. 

By  J.  W.  Hill.  A  report  on  the  tests  for  capacity  and  duty  of  a  large 
Worthington  engine  at  Buffalo,  N.  Y.  Van  Nos.  Eng.  Mag,,  Vol.  XXVIII., 
p.  287. 

Chestnut  Hill  Gaskill  Pumping  Eng-ines  at  Boston  Water-  Works.  Complete 
account  of  tests,  giving  all  data  and  records.  Tests  by  Geo.  H.  Barrus. 
Report  City  Engineer,  of  Boston,  Mass.,  1888,  p.  22. 

Croydon  Water-works  Engine.  By  Prof.  Kennedy.  Diagrams  and  double  plate. 
Lon.  Eng,,  Aug.  29, 1890.  pp.  i65-9. 

Gaskill  Compound.  By  John  W.  Hill.  Report  of  the  test  of  the  engines 
erected  at  Evansville  Watei^works.  Van,  Nos.  Eng.  Mag,,  Vol.  XXIV.,  p.  428. 

Philadelphia  Water-  Works.  A  report  by  J.  L.  Ogdcn.  J.  E.  Codman  and  F. 
T.  Hally  on  the  duty  and  capacity  of  a  20,000,000  gallons  Gaskill  engine  at 
the  Spring  Garden  pumping  station,  Philadelphia.  Gives  the  method  of 
conducting  test,  with  calculated  and  observed  data.  The  engine  gave  a 
duty  of  122.522,276  foot-poUnds  per  100  pounds  of  coal.  Eng.  News,  Feb.  18. 
1888. 

StoTtdard  Method  of  Conducting,  A  Plea  for  a.  By  Georg»  H.  Barrus,  M.  Bos. 
ton  Soc.  C.  E.  A  complete  and  valuable  discussion  of  duty  tests  and  the  de- 
sirability of  uniformity  in  conducting  them.  Pp.  20,  Jour,  Assn,  Eng.  Soc., 
July,  i889.  Vol.  VIII.,  p.  365.     Lon.  Eng-.,  Feb.  8,  i889,  et  seff. 

Standard  Method  of  Conducting.  Report  of  a  committee  of  five  to  the  Am.  Soc. 
Mech.  Eng.  at  Cincinnati  convention.  May  14,  i89o.  The  proposed  scheme 
seems  to  be  an  improvement  on  the  ordinary  method.  Eng.  News,  May  17, 
iS9o,  Vol.  XXIII.,  p.  474.  etse<f.  Eng.  6*  Build.  Rec,  May  24,  i89o,  p.  392. 
Trans.  A.   S.  M.  E.,  Vol.  XI..  1890.  pp.  654-88. 

Worthington  High  Duty  Pumping  Engines  at  Memphis,    Tenn.    Abstracts  of 
the  report  of  the  experts  who  conducted  the  tests.     Gives  description  of  the 
artesian  water  supply,  engines  and  boilers,  and  results  of  tests.      Pumping 
station,  tunnels  and  wells,  illustrated.     Eng.  News,  Sept.  12,  i89i,  pp.  233-5 
Eng,  Record,  Sept.  12,  x89i,  pp.  234-7. 

Performance  of  a  Worthington  High  Duty  Pump ingr  Engine,  of  one  and  one- 
half  million  gallons  capacity  per  twenty-four  hours,  against  a  head  equiva- 
lent to  two  thousand  feet  of  water.    Used  to  pump  petroleum.     Full  details 
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Pumping  Engines,  Performance  of  a  Worthingion  High  Duty,  etc.,  continued. 

of  tests  of  boilers  and  engine.     Paper  by  J .  £.  Denton  before  the  Am.  Soc* 
M.  £.    Abs.,  Mechanics,  Oct.,  1891,  pp.  216-19. 

Reports  of  a  Trial  of  a  Worthington  Hisrh  Duty  Fumping  Eneine  at  the  West 
Middlesex  Water  Works,  Hampton,  England.  Eng.  <&•  Build.  Rec,  Dec- 
22  and  29.  x888.    Power ^  Jan.,  i889.    Lon.  Eng.^  Jan.  4.  i889. 

If  oily 'Gas  kill  Engtites  at  Saratoga^  N.  Y,  Description,  illustration  of  drtailsi 
and  results  of  tests.    From  Lon.  Enjr,     Eng,  News,  April  26, 1884,  pp.  195 -9^. 

How  to  Use  Steam  Expansively  in  Direct- Acting  Steam  Pumps.  Paper  read  by  J . 
F.  Holloway,  of  New  York,  at  the  meeting  of  the  Am.  Soc.  M.  E.  in  New  York. 
Nov.,  i889.  The  paper  includes  a  good  description  of  the  new  Worthlngton 
high  duty  attachment  for  pumping  engines  and  is  a  valuable  contribution  to 
literature  on  the  practical  use  of  compound  direct  acting  pumping  engine. 
Eng,  6*  Build.  Rec,  Nov.  3o,  r889.  Vol.  XX.,  p.  333.  et  seg.  Trans.  A.  S.  M.  E., 
Vol.  XL,  i89o,  pp.  235-53. 

Hydraulic. 
Hydraulic.    A  paper  by  H.  D.  Pearsall  read  before  the  Inst.  C.  £.,  describing 
the  pump  and  giving  results  of  tests  of  efficiency.       Reprint   Eng.   Record, 
Sept.  26,  i89i,  pp.  270-1. 

Description  of  a  direct  action  engine  designed  to  be  operated  by  high  heads  of 
water.  One  engine  is  now  working  in  Cal.,  under  a  head  of  720  feet,  and  shows 
an  efficiency  of  75  pw  cent.  lUus.  Sci.  Am.  Sup.,  No.  757i  July  5,  i89o,  p. 
12092. 

Illustrated  description  of  a  new  form  of  pumping  engine  for  Champaign,  HI.  It 
is  a  vertical  compound  duplex  direct,  double-acdngi  steam  pump,  with  outside 
flanges.    Eng.  News,  Nov.  26. 

Leicester.  Specifications  for  the  erecdon  of  pumping  engines,  etc.,  for  the 
Beaumont  Lego  pumping  stadon,  Leicester,  Eng.  Lon.  Engineer,  August 
12, 1887- 

At  the  Lincoln  Water-Works.  By  Henry  Teague,  before  the  Inst,  of  Mech. 
Engrs.  Gives  particulars  respecting  various  mechanical  details,  with  reasons 
for  their  adoption  and  experience  of  their  practical  working.  Lon.  Eng., 
March  4.  1887. 

Machinery  for  drainage  purposes  in  the  Fenlands.  Eng.  Various  devices  in  use 
described.    Proc,  Inst,  C.  E,    Vol.  XCIV.,  p.  264. 

Oil  Pumping  and  Engine  Data.  A  paper  by  Prof.  J.  E.  Denton,  giving  an  ac- 
count of  the  performance  of  a  Worthlngton  high  duty  oil  pumping  engine. 
Read  at  the  Providence  meeting  of  the  Am.  Soc.  C.  E.  Illus.  Eng.  Record, 
July  4>  II.  18, 1891. 

Performance  0/ the  Best  Modem  Engines,  compared  with  that  of  the  Cornish 
pumping  engines  of  the  period  of  1840.  A  paper  by  Prof.  J.  E.  Denton,  Stev. 
ens  Inst.  Tech.    Eng.  News,  Dec.  28, 1889,  Vol.  XXII.,  p.  603,  et  seg. 

Saratoga,  N.  Y.,  the  Gaskill ,  By  John  W.  Hill.  Gives  details  of  the  perform- 
ance of  the  Gaskill  compound  pumping  engine,  which  gave  a  duty  of  113.000,- 
000  lbs.     Van  Nos.  Eng.  Mag.,  Vol.  XXIX.,  p.  297. 

Specifications  for  High  Service  Pumping  Engine  No.  5,  and  boilers  for  the  St. 
Louis  Water-Works.  With  two-page  plate  of  general  drawings  of  same. 
Eng,  News,  Aug.  7, 1886. 

The  Screw  Pumping  Engines  at  the  Milwaukee  Flushing  Tunnel.  Illustrated  de- 
scription oi  this  somewhat  novel  and  highly  efficient  pumping  engine  for  flush, 
ing  out  large  tunnels.    Eng.  News,  March  8,  i8qo.  Vol.  XXIII.»  p.  218. 

Triple' Expansion  Duplex  Pumping  Engine.  A  ne«/  Worthlngton  engine.  Illus- 
trated description.     Iron  Age,  Feb.  5,  i89i,  pp.  234-6. 

Triple  Expansion,  for  the  Mildura  Irrigation  Colony*  Victoria.  Illustrated  de- 
scription.   Lon.  Engineer,  Jan.  18,  1889. 
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Pumping  Engines,  continued. 

Umaria  CollUty.  Gives  abstract  from  the  sx)ecification  for  the  construction  of  a 
colliery  plant  in  India.    Illus.     Lon.  En£tneer,  Aug.  19. 1887. 

Under^aund  pumping.  A  two-page  plate  of  drawing  showing  details  of  a  pair 
oi  pumping  engines  recently  erected  at  the  Denby  Colliery  designed  to  pump 
1,000  gallons  per  minute  with  a  lift  of  552  ft.    iLon.  EnjiT'i  March  25,  i8S7> 

Far  Water  Works.  On  the  selection- of  steam  pumps  from  those  offered  in  the 
market.  The  considerations  which  should  enable  an  engineer  to  decide  for 
any  given  case.    By  Alfred  R.  Wolff,  M.  E.    En£,  News,  Sept.  2$,  1886. 

Whampoa  Docks.  Brief  illustrated  description  of  the  large  centrifugal  pumping 
engines  in  use  at  Whampoa  Docks,  Hong  Kong.  Lon.  Engineer^  Nov.  x8, 
i887. 

Worthingion  New  Direct  y^r/M;^,  using  steam  expansively  and  giving  uniform 
flow.  An  account  of  some  elaborate  and  scientific  tests  by  English  engineers. 
Illustrated.    Proc-  Inst.  C.  E.,  Vol.  LXXXVI.,  p.  293. 

Worthing'ton.  High-Duty.  A  description  and  sectional  view  ot  the  high-duty 
pumping-engine  at  New  Bedford,  Mass.    Eng.  News,  June,  26,  1886. 

Worthingion  High-Duty  Attachment  to  Pumping  Engines^  and  How  it  Works. 
An  illustrated  description  of  this  efficient  device,  showing  indicator  diagrams, 
and  giving  data  indicating  the  amount  of  saving  effected  by  its  use.  Eng. 
News,  Aug.  31,  1889.  Vol.  XXII.,  p.  199. 

Worthingion  High-Duty  Pumping  Engine  at  West  Middlesex  Water  Works. 
Hampton,  England.    See  Water  Works- 

Se^  Docks,  Pumping,  Pumps.    Sewage  Pumping  Plant.     Water  Works. 

Pumping  Machinery. 

Ancient  and  Modem.  One  of  a  series  of  lectures  at  Sibley  College,  Cornell  Univ., 
by  J.  F.  HoUo^'ay,  Past  Pres-  Am.  Soc.  M.  E.,  giving  the  historical  review  of 
development  of  pumping  machinery  and  a  description  of  some  modem  forms, 
notably  the  Worthington  high-duty  engine.    Sci.  Am.  Sup.,  July  6, 1889. 

By  E.  D.  Leavitt.  Being  the  tenth  Sibley  College  lecture  at  Cornell  University. 
Treats  of  the  pumping  engines  in  use  in  the  American  cities  for  obtaining 
water  supply,  mine  pumping  machinery  as  well  as  the  economy  and  duty  of 
pumping  machinery.    Sci-  Am.  Sup,,  July3i,  1^86. 

Raising  Machines  in  Holland,  Practical  Results  Obtained  From.  By  G.  Cuppari, 
A  valuable  article,  giving  descriptions  and  details  of  pumping  machinery  in 
use  at  various  stations  in  Holland.     Van  Nos.  Eng.  Mag.,  Oct.,  i884. 

lypes  0/  Hydraulic  Pumping  Machinery,  By  J.  T.  Fanning.  A  short  historical 
and  descriptive  paper,  with  cut  showing  an  improved  form  of  turbine  pumping 
machinery,    your.  New.  Eng.  W-W.Assn.,  Sept.,  iS^'6. 

For  Water  Works,  being  a  comparison  of  the  relative  merits  of  direct  acting  and 
crank  and  fly-wheel  engines  for  various  capacities.  By  Frank  H.  Pond.  Am. 
Eng,,  June  5, 1885. 

See  Aqueduct,  New  Croton. 

Pumping  Station  at  Watertown,  N.    Y.    General  description  of  intake  wheel-pits 
and  station.    Fully  illustrated.    Eng.  <Sr*  Build.  Rec,  Nov.  16,  i^,et  seq. 

Pumps. 

Illustrations  and  description  of  new  high-pressures  pumping  machinery.  Lon  . 
Engineer,  March  13, 1885. 

For  Boiler  Feeding.    See  Boilers,  Pumps. 

Centrifugal, 
A  brief  account  of  the  performance  of  the  two  42-inch  centrifugal  pumps  at  the 
Mare  Island  Navy  Yard,  Cal.    Proc.  Eng.  Club,  Phila.,  Vol.  VI.,  p.  121. 

Balancing.    Abstract  of  a  paper  by  J.  Richards,  read  before  the  Technical  So- 
ciety of  the  Pacific  Coast,  discussing  the  methods  of  balancing  the  unequal 
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Pumps,  Centri/usTitl,  Balancing,  continued. 

pressures  arising  in  various  forms  o(  pumps.     Ry.  Rev.,  Jan.  i7, 1891,  p.  3S. 
£n£.New^,  Jan.  3i,  i89i,  pp.  114-15. 

Compounding-.  Proposed  method  of  arrangins;  one  pump  to  deliver  into  the 
supply  pipe  of  the  other,  and  thus  adapt  them  10  high  heads.  By  W.  H. 
Booth  in  Am.  Mack.    Reprinted  in  Eng.  News,  Sept.  12,  i89i,  p.  246. 

Their  Efficiencies.  By  Wm.  O.  Webber  before  the  American  Society  of  Me- 
chanical Engineers.  Gives  details  of  experiments  made  upon  centrifugal 
pumps.     Trans..  A.  S.  M.  E.,  Vol.  IX.,  pp.  22S-246. 

Efficiency  of  Centrifus^al  and  Reciprocating.  By  Wm.  O.  Webber.  Results  of 
a  series  of  valuable  experiments  with  different  lifts  and  horse-powers. 
Trans.  A.  S.  M.  E.,  Vol.  VII.,  p.  598. 

The  history  and  theoretical  laws  of  centrifugal  pumps»  as  supported  by  exx)eri- 
ments  and  their  application  to  their  design.  By  R.  C.  Parsons.  Illustrated. 
Van  Nos.  Eng.Mag.,  Vol.  XVII.,  p.  484. 

The  Inventor  of.  An  Account  of  the  Inventor  and  Invention,  by  J.  Eliot  Hodg- 
kin.    Lon.  Eng.,  Dec.  Si  i89o,  pp.  670-1. 

Will  raise  318  cubic  feet  per  second  ten  feet  high  at  an  expenditure  of  2.5  lbs.  of 

coal  per  hour  per  effective  H.  P.  of  water  raised.    The  builders  earned  $to,- 

000  in  premiuns  paid  under  the  contract  for  exceeding  the  required  duty. 

Annalesdes  P^C,  September,  1888. 

Comparative  Trials  of  piston  'pumps  and  centrifugal  pumps.    By  De  Glehn. 

Abstract  from  ^»//«/fn  de  la  Societe  Industrielle  de  Mulhouse,  1888,  p.  661. 

The  piston  pumps  gave  a  duty  of  7o  per  cent,  of  the  "engine  power,"  while 

the  centrifugal  force  gave  only  about  42  per  cent,  of  the  "engine  power." 

Proc.  Inst.  C,E.,  Vol.  XCVI.,  p.  423,  1888. 

Details  of.  The  Construction  of.  A  series  of  Illustrated  articles  by  Philip  R. 
Bjorling.    Mech.  World,  Jan.  3,  i89i,  p.  6,  et  seg. 

Discharge  from  Reciprocating  Pumps .  "Table  of  constants  which,  multiplied 
by  effective  number  of  strokes  per  minute,  gives  the  discharge  in  gallons  per 
hour."    Mech.  Worlds  April  5,  i8go.  p.  134. 

Dcno  Positive  Piston.  An  entirely  new  type  of  pump  of  the  rotary  class,  claimed 
to  realize  the  perfect  action  of  a  piston  or  plunger  moving  in  one  direction 
only,  and  to  be  the  most  economical  pump  yet  made.  R.  R.  6*  Eng.  Jour., 
Dec.  1888. 

Hydraulic . 
Deep  mine  pumps  worked  by  water  pressure  from  the  surface.     Gives  cost 
and  performance.    Abstracted  in  Trans.  Inst.  C.  E.,  Vol.  XC,  p.  528. 

A  Compound-Plunger.  Description  and  Illustration  of  a  mine  pump  operated 
by  water  pressure,  the  pressure  being  maintained  by  means  of  a  hydraulic 
ram.    By  E.  R.  Woakes.     Trans.  A.  /.  M.  E.,  i8qi,  pp.  4. 

Johnstons.  Illustrated  description  of  a  novel  hydraulic  pump.  Eng.  News, 
Jan.  22,  1887. 

For  Indian  State  Railways.  Two  pages  of  illustrations  showing  details  of  pumps 
described  in  the  specifications  as  six  horse-power  engines  and  boilers  with 
pumps  for  supplying  water  for  the  use  of  locomotives  from  wells  100  feet  deep. 
Lon.  Engineer,  March  4,  1887. 

Malta  Dockyard.  Description,  with  cuts,  showing  the  arrangement  of  the  large 
centrifugal  pumps,  also  of  the  supplementary  pumps  for  the  Malta  Dockyard. 
Lon.  Eng.,  Aug.  26>  i887. 

Mercurial  Air.  By  Prof.  S.  P.  Thompson,  before  the  Society  of  Arts.  A  very 
complete  paper,  tracing  the  development  of  the  mercurial  air  pump.  Gives 
cuts  of  the  various  macliines  and  the  results  atiained  with  some  of  them.  Jour. 
Soc.  Arts,  Nov.  aS,  i887;  Sci.  Am.  Sup.  Jan.  21,  et  seg .,  1888.  Abstracted 
Lon.   Eng..  Nov.  25, 1887. 
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Pumps,  continued. 

And  Rotary  Blowers.  The  best  dimensions  of  parts  as  the  result  of  long  ex- 
perionce  in  England.    Illustrated.    Lon.  E/ti^,,  April  i6.  iS86. 

For  SeTvag^e  andSludsre.  A  short  description  of  the  pump  for  the  sewage  works 
at  Walthamstow.    Illustrated.    Lon.  En^neer^  June  i8, 1886. 

Valves  for.  Experiments  on  the  motion  of  automatic  pump  valves.  By  Prof.  C, 
Pach.  Experiments  on  valves  of  different  kinds,  to  determine  proper  weight 
of  valve,  loss  of  head,  etc.    2^iichr.  des  V-  Deuts.  Ingr*,  1886,  pp.  42t-43o,  475-477. 

Vacuum.  The  Beacon.  Description  of  the  most  improved  form  of  piston  pump 
for  exhausting  the  bulbs  of  incandescent  lamps,  etc.  Does  better  work  than 
the  mercury  pump.    Illustrated.    Elec  Eng".,  March  4,  i89i. 

Vacuum,  Mercury,  for  exhausting  incandescent  lamps.  Illustrated.  Lon.  Eng:^ 
Aug.  7. 15^85. 

Vacuum^  Steam.  Efficiency  of  pulsometerpiimps  as  compared  with  piston  or 
plunger  pumps.  How  to  determine  such  efficiency.  By  J.  Foster  Flagg. 
Trans,  A.  S.  C,  E„  Vol.  V.,  1876,  p.  381. 

See  Electric  Mining-'  Machinery.  Hydraulic  Ejector.  Pipes,  Water  Pipes  and 
Pumps.    Pulsometer. 

Punching  Metals.  Improved  Method.  Punch  first  makes  hole  smaller  than  required, 
and  then  takes  a  second  cut  to  form  exact  size.  Tests  showmg  increase  in 
strength  of  plates  punched  by  this  method.    Mechanics,  June,  i8.S9. 

See  Steel, 

Purification. 

0/  Sewerage  and  contaminated  water  by  electrolysis.    See  Sewage  Disposal. 

Purification  of  W^ater. 

See  Water  Filtration  and  Purification. 

Pyrometer. 

A  new  form  by  which  the  furnace  temperature  is  determined  by  observing  the 
change  in  the  temperature  of  water  passed  through  a  short  section  of  tube  in- 
side the  furnace.    Mechanics,  ^OY,,  x885. 

The  ThermO'Electric  Pyrometer  of  M.  C.  Chatelier.  A  complete  description  of 
this  instrument,  both  of  the  form  used  in  the  laboratory  and  that  used  in  in- 
dustrial furnaces.  By  Joseph  Struthers.  Sch.  Mines  ^Mar/..  January,  i89i, 
pp.  i43, 157. 

Use  of  the  Calorimeter  for  Htgh  Temperatures.    By  J.  C  Hoadley.    Describes 

a  successful  use  and  the  construction  of  this  instrument.  Illustrated.     Trans,. 

A,  S.  M,  E.,  Vol.  II.,  p.  42.    See  Platinum  for  the  specific  heat  of  this 
metal. 

Quarrying.    See  Blasting.    Stone  Quarrying. 

Radiation  at  Different  Temperatures.  Capt.  lohn  Ericsson  gives  results  of  experi- 
ment.    Illustrated.     Van.  Nos.  Eng,  Mag.,  Vol.  VII.,  p.  ii3. 

Rail  Fasteners.    See  Railroad  Track,    Railroad  Maintenance. 

Rail    Joints. 

By  C.  Peter  Sandberg,  before  the  Inst.  Civ.  Engrs.  Gives  European  exper- 
ience and  practice.  Gives  results  of  extended  tests  of  different  kinds  of  joints 
on  the  Swedish  State  railways:  also  proposes  tests  for  rails,  and  points  out 
some  common  and  fatal  errors  in  the  design  of  cross-sections  of  rails.  The 
author  has  been  a  rail  and  joint  inspector  for  over  20  years.  The  article  is  well 
illustrated  and  valuable.    Reprinted  in  Eng.  News,  March  20, 1886. 

Practice  concerning,  given  in  tabulated  form  for  twenty  different  railroad  cor- 
porations. Gives  style  of  splice  and  allowance  for  expansion.  R.  R.  Gaz.^ 
Feb.  5. 1886. 
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Rail  Joints,  continued. 

Propcsed  Metallic.  lUustra  ted  description  of  tie  and  rail  fastenings  proposed  for 
the  Chinese  railroad.    En£,  News,  Jan.  i5,  1887* 

And  Sf  lice  Bars,  Why  They  Break,  A  paper  read  before  the  Engrs.'  Soc.  West» 
Penn.,  by  M.  J.  Becker:  a  careful  and  valuable  study  of  the  subject,  with  satis- 
factory conclusions.    Am,  £n^;  Feb.  6,  18S5. 

Standard 8s -lb.  Railastd  Joint;  B.  6*  O-  R,  R.,  i8qi.  Drawings  of  rail  and  joint 
given.   En£,  News,  July  18,  i89i,  p.  51. 

Standard  Rail  and  Splice  Bars;  New  York,  New  Haven  6*  Hart/ord  R,  R,  De« 
scription  and  drawings.    BmjT'  News,  Oct.  3,  i89i.  p.  30$. 

And  Steel  Rails-     A  paper  before  the  Inst,  of  Civ.  Engrs.,  London,  by  C.  P. 
Sandberg.    Gives  European  experience  and  practice  bearing  on  the  discus- 
sion in  this  country  in  1885.  in  the  matter  of  splice  bars.     Illustrated.  R,    R. 
Gas.,  Feb.  la,  i9  and  36, 1886. 

And  Steel  Rails,  By  C  P.  Sandberg.  A  paper  resulting  from  the  discussion  in 
America  on  rail-joints  and  splice-bars.  Discussed  from  the  English  stand- 
point. A  io>lb.  rail  section  given.  Some  valuable  facts  on  the  wear  of  steel 
raUs.    />roc.  Inst.  C,  E„  Vol.  LXXXIV.,  p.  365. 

Table,  abstracted  from  a  paper  by  W.  F.  EUis  before  the  New  Eng.  Road- 
master's  Assn.,  giving  the  standard  joint  of  many  railroads.  R.  R,  Gax.,  Aug* 
28,  i8gi,  p.  596, 

Wear  of,  at  Joints.  A  series  of  engravings  from  photographs  of  worn  joints  on 
the  Penn.  Road,  after  nine  years'  use.  Instructive  as  showing  the  nature  of  the 
wear  in  actual  service.    R,  R.  Gat.,  Sept.  3,  1886. 

Why  They  Break.  A  careful  summary  of  various  arguments  with  some  new 
theories.    Illustrated.    An  editorial  in  R,  R.  Gaz.,  Nov.  6.  iS85. 

See  Railroad  Maintenance  of  Way. 

Rail  Sections. 

A  set  of  sections  designed  on  recent  principles,  by  R.  W.  Hunt.  R,R.  Gat., 
June  7,  i889. 

A  Mean  Set  0/  Rail  Sections,  A  set  of  designs  averaging  nearly  the  proportions 
of  the  various  sets  prepared  by  the  individual  members  of  the  committee  of 
Am.  Soc.  C.  £.  Most  dimensions  are  either  constant  or  uniformaly  varying. 
Full  size  drawings.    En^,  News,  March  21,  1891,  pp.  278^. 

Editorials  in  which  the  form  and  area  of  cross  *section  and  weight  of  rail  proper 
for  various  degrees  of  strength,  stiffness  and  durability  are  well  argued.  R.  R. 
Gaz.,  March  i3  and  27, 1885. 

Boston  6'  Albany  Qs-lb.  Rail,  Illustrations  of  section  and  angle  splices,  with 
specifications  for  chemical  composition.  R.  R,  Gaz.%  March  i3,  i89i,  pp.  176-7. 
Eng^.  News,  April  4,  1891,  pp.  33o-i. 

Comparison  of  different  forms  in  use,  with  sus^gested  improvements.  Paper  read 
before  the  AmericaniInstitute;ofMining;£ngineers,  Feb.,  i887.by  W.  F.  Mattes, 
Scranton,  Pa.  E,  &*  M.  Jour.,  April  30,  May  7,  and  May  14,  i887;  also  R.  R. 
Gaz..  April  8-1 5, 1887- 

AndFlan^re  Weart  An  able  discussion  of  a  paper,  by  M.  N.  Forney,  Secretary 
Master  Car-Builders'  Association,  taking  exceptions  to  conclusions  there 
reached.    Illustrated.    R,  R.  Gaz,,  March  27, 1883. 

Heads,  Form  of  the  Under  Side  of.  Gives  a  number  of  the  illustrations  of  worn 
rail  and  discusses  the  causes  of  the  wearing.    En£.  News,  Feb.  26.  1887. 

*Prussian  Roads,  the  New  Rail  Section  for  the  (adopted  Aug.  22.  i885).  has  a 
height  of  sK  inches,  breadth  of  base  4^  inches,  and  thickness  of  web  in  center, 
.43  inch.  The  total  width  of  head  is  2%  inches,  witti  vertical  sides,  rounded  at 
the  upper  comers  with  a  radius  of  .SS  ^nd  at  the  lower  comers  with  a  radius  of 
.2  inch.  The  slope  of  the  under  side  of  the  head  and  top  of  foot  is  i  in  4.  lUus- 
lustrated  in  Deutsche  Bauzeitung,  188S.  p.  482. 
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Rail  Sections,  continued. 

Proper  Design  of.  By  Fred.  A.  Delano-  'A  paper  before  the  Am.  Inst.  Min. 
Engrs.,  1889,  i^vinK  essential  conditions  of  good  rolling,  with  proposed  specifi- 
cations.   EnuT'  News^  June  8,  1889. 

Proposed.  Paper  by  Robert  W.  Hunt.  Chicago,  giving  details  of  proposed 
rail  sections,  attention  being  paid  to  facility  of  manufacture  as  well  as  to  meet 
the  demands  of  use.    Proc.  A.  /,  M.  E.,  New  York  meeting.  Feb.,  i889. 

Proposed  100-16 .  A  full-sized  section  of  the  rail  proposed,  with  a  good  discussion 
of  the  need  of  it.    Also  an  editorial  on  the  same  subject.     R^R.  Gaz. .  June  25, 

•  18S6. 

Relation  of  the  Section  of  Rails  and  Wheels.  The  Preliminary  report  of  the  com- 
mittee of  the  American  Society  of  Civil  Engineers,  to  consider  the  relation  to 
each  other  of  the  sections  of  railroad  wheels  and  rails.  Irons.  A,  S.  C,  E..  VoL 
XIX.,  (July,  1888),  pp.  1-54:  Ernr,  News,  Nov.  3.  etseg.,  1888:  abstracted  R.  R. 
Gax,Nov.  2,  1888. 

Relation  o/,  and  Wheels.  Abstract  of  a  report  of  a  committee  of  the  Am  Soc.  of 
C.  E.    R.  R.  Gaz.,  Nov.  2, 1888. 

Sanderir's  Revised  Goliath.  Details  of  this  new  loo-lb .  rail.  By  C.  P.  Sanderg. 
R,  R.  Gas.,  July  26,  1889.  Vol.  XXV.,  p.  492. 

Standard  Rail  Sections.  Process  Report  of  the  Committee  on  Standard  Rail 
Sections.  Am.  Soc.  C.  E.  Ten  different  sets  of  designs  submitted  by  eleven 
difterent  members  are  illustrated,  and  their  chief  features  discussed  by  the  de- 
signer. R,  R.  Gaz.,  Feb.  20. 1891,  pp.  127-8.  En^^.  News,  Feb.  21,  i89i,  pp. 
177-8.     Trans.  A.  S.  C.  E.,  Vol.  XXIV.,  i89i,  pp.  1-12 

Standard  Rail  Section  and  Trach;  South  Australian  Government  Railtoays.  De- 
tails of  rail  section,  splice  bars,  and  fastenings.  Eng".  News,  Oct.  31. 1891, 
p.  408. 

Standard  80-lb.  Rail  and  44rin.  Ang'le  Plate  used  on  Mich.  Cent.  R.  R.  R.  R. 
Gaz.,  Dec.  7.  1888. 

Standard  So  Ids.  Rail  Section,  N.  Y.  L.  E.  &*  W.  R.  R.  Illustration,  full  size, 
and  description  of  this  new  form  of  rail  section.  Head  of  rail  broad  as  compar- 
ed to  its  depth,  ^  in.  corner  radius,  vertical  sides.  Eng",  News,  Feb.  i,  1890, 
Vol.  XXIII.,  p.  3.    J?.  R.  Gaz.,  June  3.  i89o,  Vol.  XXII.,  p.  69. 

Standard,  8s  lb.  Gives  drawing  with  full  dimensions  of  the  85-lb  standard-rail 
of  the  Pennsylvania  railroad.    R,R.  (7a2r.,  April  6, 1888. 

Standard qo-lb.  Philadelphia  6*  Reading^.  Gives  drawmg,  with  full  dimensions, 
of  the  90-pound  rail  being  placed  on  the  Philadelphia  &  Reading  Railroad. 
R.  R.Gaz.,  Aug.  24,  1888. 

Standard  OCT  lb  Rail  Section.  Chicago  South  Side  Elevated  Railway.  Detail  il- 
lustration and  description.    Ry.  Rev.,  April  i9, 1890,  p.  2i9. 

System  of  Rail  Sections  in  Series.  A  valuable  paper  presented  by  Mr.  P.  H. 
Dudley  at  the  Washington  meeting  of  the  Am.  Inst,  of  Min.  Engrs.,  Feb., 
1890.  Table  of  tests  and  numerous  illustrations.  Trans.  A.  J.  M.  E*  Reprint- 
ed with  folding  inset  in  R,  R.  Gaz.,  Aug.  15,  i89o,  pp.  569-70.  Ry.  Rev.,  Aug.  23, 
i89o,  pp.  492-3. 

See  Rail  Joints  and  Sections. 
Rail  Teats.    See  Rails.  Tests  of. 
Rails. 

Abrasion  and  Endurance  of.  Notes  on  the.  A  discussion  of  the  nature  of  these 
phenomena  and  their  relation  to  other  practical  properties.  Two  papers  by 
James  E.  Howard.    R.  R.  Gt/*.,  Jan.  23, 1891,  pp.  5S-6- 

Best  Methods  of  Fastening  Rails  to  Wooden  Ties.    Se^  Railroad  Maintenance. 

Breaking  Iron.  Notes  by  O.  Chanute  on  the  weight  of  rails  and  also  on  the 
breaking  of  iron  rails.     Trans,  A.  S.  C.  E.,  Vol.  III.,  pp.  111-1T7. 

Improved  Street  Car.  Describes  the  types  of  rails  in  use  for  street  car  traffic 
abroad.    Illus.    Eng.  News,  May  12.  1888. 
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Rails,  continued. 

Creeping  of,  on  the  St.  Louis  Br idsre.  By  J.  B.  Johnson.  Tlie  amount  of  this 
creeping  is  400  feet  a  year  in  the  direction  of  the  traffic,  independent  of  an  80- 
foot  erade.  Theory  ol  its  cause  advanced.  Jimr-  Assn,  Eng:  Soc.  Vol. 
IV.,  p.  I. 

Comparison  Between  the  Uniformity  of  Bessemer  Steel  and  Iron,  By  J .  B .  Pearse. 
Compares  the  experiments  made  for  the  Central  Railway  of  Orleans  at  the 
Terre  Noire  Works,  and  those  of  Peter  Ashcroft,  Esq.,  on  English  iron  rails. 
Van  Nos,  Eh£,  Ma^r-f  Vol.  I.,  p.  xo3. 

Considered  Chemically  and  Mechanically.  A  valuable  paper  by  Mr.  Chiister  P. 
Sandberg.  read  at  Sheffield  before  the  Inst.  Mech.  Engrs.  Synopsis  of  the 
discussion  on  steel  rails  at  the  International  Railway  Congress  in  Paris,  i889. 
Tables  of  tests,  etc.  Iron,  Aug.  i,  i89o.  pp.  92-7.  R.  R.  Gaz.,  Aug.  i5,  2q.  ih9o, 
pp.  567,600.  Rv.  Rev.,  Aug.  16,  23,  i89o,  pp.  476,496-8.  Lon.  £n£'ineer,  Aug.  x, 
8, 1890.  pp.  86, 1 18-9.  Lon.  En^-.,  Aug.  i  and  8,  i89o,  pp.  U2-A,  171-3.  Mech* 
Worlds  Aug.  2,  1S90.  et  sef.  Am.  M/r.,  Aug.  22.  it'qo,  pp.  10,  18.  En£.  News 
Aug.  23. 1890.  p.  167- 

Destruction  0/ Rails  by  Excessive  Weif^hts.  Paper  by  Joseph  T.  Dodge,  M.  Am. 
S.  C.  E..  with  discussion.     Trans.  A.  S.  C  E..  April,  i889,  Vol.  XX.,  p.  121. 

Economy  of  Li^ht  and  Heavy  Heads,  By  Ashbel  Welch.  Shows  a  great  savmg 
by  increasing  ihe  depth  of  the  head.  Illustrated.  Trans.  A.  S.  C.  E.,  Vol.  X. 
(1881),  p.  251-274. 

Effect  of  Rail  Upon  Wheel,  and  of  wheel  upon  rail.  Review  of  book  by  Boed* 
ecker,  Hanover,  i887.    Hahn.  Publisher. 

Flangers.  The  subject  discussed  before  the  Northwest  Railroad  Qub.  Illus- 
trated by  scale  drawing  of  rail  flanger  in  use  on  C,  St.  P.  M.  &  O.  Ry.  R.  R. 
Gaz.,  Feb.  i5,  i889:  Mast,  Mech.,  March,  i889. 

Foreisrn  Practice  as  to  Steel  Rails  and  Rail  Tests.  Abstract  of  a  valuable  paper 
by  M.  Mussy  in  the  Annates  des  P.  &•  C.  This  essay  attempts  to  reconcile 
the  apparently  contradictory  results  of  experiments  made  by  Messrs.  Dudley, 
Gruner,  Conrad  and  Caze.  A  table  shows  the  present  standard  specifica- 
tions for  rails  on  seven  leading  French  railways.  Eng.  News,  Aug.  23,  i89o,  pp. 
162-3. 

Hardor  Soft  Rails.    Editorial  in  R.  R.  Gaz.,  Oct  18,  i89o.  pp.  702-3. 

Hard  Rails,  Recent  Experience  in  tnaking:  Article  by  P.  H.  Dudley  giving  re- 
sults of  drop  tests  on  the  9$  lb.  .60  carbon  rails  of  the  Boston  &  Albany  R.  R., 
and  on  his  75  lb.  rail.  Sections  of  these  rails  given.  R.  R.  Gaz.,  Nov.  6,  i89i. 
pp.  778-9. 

Hard  Rails  or  Mild  Rails.  Kind  of  steel  best  suited  for  rails,  chemical  composi- 
tion, and  influence  of  the  various  impurities.  By  A.  Stevarts.  Assoc,  des  Insr. 
de  Lieg^e,  1891,  Vol.  4*  PP.  25-46. 

Life  of.  A  report  by  a  committee  on  the  form,  weight,  manufacture  and  lile  of 
rails.     Trans.  A.  S.  C.  E.,  Vol.  III.,  pp.  87-110. 

Manufacture  and  Wear  of.  By  C.  P.  Sandberg.  Treats  of  best  method  of 
manufacturing  rails  from  common  iron,  and  their  capacity  to  resist  wear. 
Also  of  the  disposal  of  old  rails.  Van  Nos.  En£.  Mag.,  Vol.  VII.,  pp.  76,  i74 
and  277. 

Old  Utilization  of.  Detailed  drawings  of  a  bridge  built  of  old  rails.  Eng.  News, 
May  15,  i8!:6. 

Radii  of  Worn  Surface  of.  Gives  engraving  showing  the  radii  of  sixteen  pairs 
of  rails  from  sections  carefully  taken  under  the  direction  of  Mr.  Thomas  Rudd. 
Eng.  News,  Oct.  8.  1887. 

And  Rail  Fastenings.  Paper  by  James  Churchward,  C.  E.,  before  the  Am.  Soc. 
Ry.  Sup's.  Abstract  in  Ry.  Rev.,  Oct.  18,  i89o,  pp.  b25-6.  Editorial  discussion 
ibid.  pp.  621-2 . 

Rolling  of .    See  Iron  Working. 
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Rails,  continued. . 

Rolling  SteeL  Paper  of  some  value  by  Mr.  D.  K.  Nicholson,  Steelion,  Pa., 
read  before  Am.  Soc.  Mech.  Eng.  Eng:  News,  May  3,  1890,  Vol.  XXIII.,  p- 
4i6.     Trans,  A.  S.  M,  £.,  Vol.  XL,  1890,  pp.  208-15. 

Rollm£-  SUel,  Abstract  of  a  paper  by  D.  K.  Nicholson  before  Am.  Soc.  M.  E., 
giving  a  brief  review  of  methods,  etc.  R,  R.  Gaz„  Nov.  22,  1889:  Ry.  Rev., 
Nov.  23,  1889. 

Specifications  for  Steel.  By  R.  W.  Hunt,  before  the  American  Institute  of  Min- 
ing Engineers.  Gives  specification  for  the  manufacture  of  steel  rails,  embrac- 
ing the  conclusion  derived  from  twenty  years'  practice  in  the  manufacture  of 
steel.    E,  6*  M.  your.,  Oct.  27.  ct  seg.,  1888;  R.  R.  Gag.,  Oct.  26,  188S. 

Specifications /or.  Gives  the  specifications  adopted  by  Ward  &  Bros.,  rail  in- 
spectors, Pittsburgh*  for  steel  rails  and  track  fastenings.  R.  R.  Gas,,  Sept.  7» 
188S;  Enr.  News,  Sept.  i.  1888. 

Specificati<ms  for  their  Manufacture,  by  Robert  W.  Hunt,  Chicago,  111.  Illus. 
Pp.  16,    Proc.  A.  /.  M.  E.,  Buffalo  meeting,  1888. 

Statistics  on  the  Durability  0/  Rails.  Supplement  to  the  statistics  for  the  years 
1879-81.  Published  by  the  Veretn  Deutscher  Eisenbahn,  Verwaltungen,  as  a 
supplement  to  the  **  Or^an  fur  die  Fortschritte  des  Eisenbahnwesens"  for 
1885. 

Steel. 
By  T.  A.  Delano.    Gives  brief  discussion  of  some  of  the  conditions  of  manu- 
facture which  may  greatly  influence  the  life  of  steel  rails.    R.  R,  Gag.,  Aug. 
10,  i8Sf8. 

Comparative  cost  of  manufacturing  m  Pennsylvania  and  En^and.  Abstract 
from  consular  report  by  Mr.  J.  Schoenhof,  Oct..  1888.  En^.  News,  Feb.|9, 
1889. 

Discussion,    By  F.  H.  Lewis.    Proc.  En£.  Club,  Phila.,  April,  1886. 

Endurance  of.  Gives  the  result  of  i9  years'  experience  of  the  London  &  North- 
western railway  with  iron  and  steel  rails.     Van  Nos,  Eng:  Mag.,  July,  1886. 

Physical  aad  Chemical  Tests  of.  Thirty  samples  of  Bessemer  steel  made  at  the 
Edgar  Thomson  Works.    Iron  Age,  Oct.  i,  i885. 

Tests  of. 
Tests  Applicable  to.    By  James  E.   Howard.     Discusses  some  of  the  simple 
methods  of  testing  rails,  and  the  relative  behavior  under  these  tests  with  the 
more  elaborate  ones  requiring  special  machinery.    R.  R-  Gaz.,  Sept.  7, 
1888. 

Russia.  Perhaps  the  most  elaborate  tests  in  the  world  applied  to  steel  rails. 
Proc.  Inst.  C.  E.,  Vol,  LXXXII.,  p.  399. 

Some  Track  Experiments  an  the  Defitction  of  Rails.  Description  of  some  experi- 
ments to  determine  the  deflection  of  a  rail  under  heavy  locomotives.  With 
diagrams  of  deflection  and  stresses.  By  James  E.  Howard.  R.R.Gag.,  July 
3, 1891,  pp.  463-4. 

Wear  of  Rails  of  Different  Hardness.  A  translation  ol  an  article  by  J.  W.  Post, 
in  the  Revue  Generate  de  Chemins  de  Per,  giving  results  of  experiments  on  hard 
and  soft  rails  as  actually  used  in  the  track.  Ry.  Rev.,  Oct.  26,  i889.  Vol. 
XXIX.,  p.  618. 

Wear  0/ Steel  Rails  of  Different  Degrees  0/ Hardness.  By  J.  W.  Post.  Tests 
are  given  covering  a  period  of  5  years.  Organ  fur  die  Fortschritte  des  Eisen- 
bahnwesen,  i^igo,  l>.  14'  Abstract  with  tables  of  tests.  Proc.  Inst.  C.  E.,  Vol. 
CII.,  1890,  pp.  382-4. 
For  Street  Railways.  Iron  vs.  Steel.  By  A.  W.  Wright.  The  question  argued, 
but  not  sufficient  evidence  to  reach  satisfactory  conclusions.  Jour.  Assn.  Eng. 
Soc,  Vol.  IV.,  p.  3i4. 

Wear  of,  as  influenced  by  its   Ch*'mical  and  Physical  Properties,    A  valuable 
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Rails,  IVear  of  etc.,  continued. 

paper  giving  results  of  experiments  on  rails  and  actual  service.  By  Dr.  C.  B. 
Dudley,  read  at  the  N.  Y.  meeting  of  the  Brit.  Iron  and  Steellnst.  Abstracted 
in  R,  R.  Gas.,  Oct.  lo,  1890,  pp.  694-6.  Ry.  World,  Oct.  11,  i89o,  pp.  966-7.  Ry. 
Rev,,  Oct.  35. 1890,  pp.  63$'8.    fron,  Oct.  x7, 1890,  pp.  343-4. 

Wear  of  in  Musconetcong  Tunnel,  L.  V.  R.  R.  R.  R.  Gas.,  November  28,  i89o, 
p.8i9. 

Wear  0/ Rails  as  Related  to  their  Section.  Paper  read  by  Mr.  P.  H.  Dudley  at 
Ottawa  meeting  of  Am.  Inst.  Mining  Eng.,  giving  illustrations  and  descrip- 
tions showing  behavior  of  railway  tr^ck  under  loads,  wear  of  wheels  and  rails, 
and  giving  section  of  80  pound  steel  rail  having  comparatively  broad  head,  for 
New  York  Central  and  Hudson  River  Railroad.  Ry.  Rev.,  Nov.  3o,  1889,  Vol. 
XXXI,  p.  689.  Postscript  to  above  paper,  Ry.  Rev.,  April  12, 1890,  p.  210:  also 
R.   R.  Gaz.,  Feb.  28,  i89o,  p.  1.^. 

Wear  of  in  Swiss  Tunnels.  Results  of  some  experiments  extending  over  more 
than  three  years.    EngT'  News,  Oct.  11,  i89o,  p.  3i3. 

Weight  and  Form  of .  Report  of  the  Com.  of  the  Road-Masters' Assn.  En£. 
News,  Nov.  7,  188 5. 

^ee  Car  Wheels^  Cylindrical.  Rail  yoints  and  Steel  Rails,  Rail  Sections.  Rail- 
road Track,    Railroads. 

Railroad  Accidents. 

In  iSSb.  Tabulated  statement  of  train  accidents  for  i8b6  classified :  also  the  acci- 
dents for  14  years  tabulated  according  to  nature  and  cause.  R.  R,  Gas,  Jan. 
28.  1887. 

In  iSqo.  Table  giving  annual  summary  with  comparisons  with  other  years.  R. 
R,  Gas.,  Feb.  li,  i89i,  p.  116. 

For  the  year  ending  June  30, 1889.  Table  compiled  by  Prof.  H.  C.  Adams,  Sta- 
tistician to  the  Interstate  Commission.  ^.  ^.  Gaz.,  May  3o.  1^90,  p.  378:  also 
ibid,  June  i3.  p.  419.    Ry,  Aire,  June  7, 1890,  p.  397. 

On  English  Railroads,    A  summary  of  special  investigations  concern  ng  se  /eral 
noticeable  accidents;  contains  information  regarding  the  efficiency  of  signals 
R.  R,  Gas.,  March  20.  i89i,  pp.  195-6. 

/n  Great  Britain  in  the  Year  iSqo.  Summary  pf  several  spec'al  inv^stigat  ons  as 
to  cause.    R.  R.  Gas.^  May  15,  i89i,  pp.  333'4i  May  23,  p.  349. 

The  Quincy  Accident.  Massachusetts  Railroad  Commissioners'  Re;)(  rt.  Rules 
of  R.  R.  Cos.  regarding  use  of  track  jacks,  also  brake  equi  ^ment  of  Mass.  R. 
Rs.  Eng",  News,  Nov.  22,  1890,  p.  479.  R.  R.  Gas.,  Nov,  21, 1890,  pp.  800-1.  Ed- 
itorial discussion  idid,  pp.  807-8.  Ry.  R^v.,  Nov.  22, 1890,  pp.  701-2.  Ry.  Age, 
Nov.  22,  1^90,  pp.  827-9. 

Regulati4ms  for  the  Prevention  of,  in  Great  Britain.  Synopsis  of  laws  and  prr  ctice  of. 
12  pp.  in  An.  Reft.  R.  R.  Com.  of  Mass.,  1889. 

Statistics  of  the  U.  S.  and  Great  Britain.  Comparative  tables.  Engr.  Ncws^lMne, 
7,  i89o,  pp.  535-7. 

Train  Accidents^Theh  Nature  and  Causes  for  Sixteen  Years.  (Table),  R.  R. 
Gas.,  Feb.  15. 1886. 

Railroad   Accounts. 

Classification  of  Accounts,  etc.  By  G.  Mordecai,  before  the  American  Society 
of  Civil  Engineers.  Gives  notes  on  the  classification  of  railroad  accounts  and 
the  analysis  of  railroad  rates.  Trans.  A.  S.  C  E.,  Vol.  XVIII.,  Feb.,  1888,  pp. 
62-8. 

And  Returns .  By  Wm.  P.  Shinn.  Gives  suggestions  derived  from  experience, 
as  to  the  proper  requirements  in  keeping  accounts  and  giving  returns.  With 
discussion.     Trans.  A.  S.  C,  E.,  Vol.  V..  p.  215. 

Railroad  Axles.    See  Axles. 

Railroad  Brakes.    See  Brakes. 
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Railroad  Buildings.    %eQ  Railroad  Stations.    Railroad  Structures. 

Railroad  Clearance  Diagram.    See  Railroad  Rolling^  Stock. 

Railroad  Coaling  Stations.    S&e  Railroad  Structures. 

Railroad  Construction. 

A  map  printed  in  colors  showing  the  location  of  railroads  built  in  x886,  is  given 
in  En£»  News,  July  9, 1S87. 

Gives  a  list  of  all  railroad  lines  in  United  States,  Canada  and  Mexico,  on  which 
track  was  laid  during  1887.  with  a  two-page  map  printed  in  colors,  sho\iing 
tracic  laid  from  beginning  of  1886  to  June  i5. 1888.  En^,  News^  June  16.  1888. 
See  also  Tabulation  in  R.  R.  Gaz.,  June  i  and  8,  1S88. 

Classification  of  Material  in.  Paper  by  A.  M.  Van  Auken  read  before  Western 
Soc.  of  Engrs..  July  18,  1888,  with  discussion,  your.  Assn.  £»£-.  Soc.,  January. 
1889. 

Covered  Way,  Glasgow  City  and  District  Railroad.  By  W.  S.  Wilson,  before 
the  Institution  ol  Civil  Engineers.  Gives  details  of  the  construction  of  a  cov- 
ered way  of  which  2,603  yards  were  in  tunnel.  Proc.  Inst.  C  E.,  Vol.  XCII., 
pp.  'i&'^wEnsr.  &*  Build.  Rec,  June  iX  1888. 

Cross  Sectioning^,  A  method  of  Angular.  By  R.  Bell.  Gives  method  which  can 
be  used  to  great  advantage  on  high  cliff  and  rough,  irregular  ground.  Van 
Nos.  Eng.  Mag.,  Vol.  XIV.,  p.  293. 

Cross  Sections.  Graphical  Method  of  Determining  Areas  of  Railways.  By  M. 
Dubret.     Van.  Nos.  Eng.  Mag.,  Vol.  XX VI 11.,  p.  i . 

Earthwork. 
Calculatum  of  Overhaul.     A  simple  method  of  estimating  overhaul  by  means 
of  a  profile  of  quantities,  is  described  and  illustrated  by  T.  S.  Russell.  Eng. 
News,  March  i4,  i89i,  pp.  254-S'    Other  correspondence  on  this  subject,  ibid, 
p.  255. 

Computing  Areas  from  Cross- Section  Notes.  Examples  of  the  application  of 
the  rectangular  co-ordinate  formula,  and  of  Wellington's  diagrams  in  get- 
ting solidities  directly.  Eng.  News.  April  18.  i89i,  pp.  364-6.  Example  of 
overhaul  computation  on  heavy  work,  by  a  profile  of  quantities.  By  C.  W. 
Staniford,  Id.,  p.  377. 

Diagrams  and  tables  for  simple  and  compound  formations.  By  Edward 
Thiange  and  J.  M.  Rudiger,  together  with  graphical  determination  of  haul- 
Proc.  Eng.  Club  Phila.,  Vol.  IV.,  M.  2,  pp.  67-92. 

Diagram  of  Average  Heights  Corresponding  to  the  True  Prtsmoidal  Content/rom 
a  Table  of  Level  Sections.    By  Wm.  F.  Shunk.    Eng.  News,  Dec.  9,  1882. 

Economic.    Discussion  on  Gordon's.     Eng.  News.  July  31, 1886. 

Economical.  By  Robert  Gordon,  This  is  a  review  of  the  American  as  compared 
with  the  English  practice,  to  discover  the  cause  of  the  more  economical  opera- 
tion of  American  lines.    Fully  illustrated. 

Also,  Railway's  in  New  Countries,  by  J.  R.  Morse  and  The  Construction  of  the 
Can'  Pac.  Ry.,  by  G.  C-  Cunningham,  followed  by  discussion  on  the  entire 
subject,  the  whole  covering  142  pp.  in  Proc.  inst.  C.  E,,  Vol.  LXXXV.,  p.  54. 

Economical.  By  Robert  Gordon,  before  the  Inst.  Civ.  Engrs.,  London.  A  pa- 
per based  on  the  American  practice  as  seen  by  an  Englishman.  Favors  our 
methods  for  new  countries.  Eng.  News.  April  i7,  1886.  Sci.  Am.  Sup..  May  i, 
18S6. 
y  /  Elements  of  Construction  and  Main tCTiance.  By  Charles  Paine.  Being  a  series  of 
articles  appearing  in  the  R.  R.  Gaz.  Nov.  7,  Drainage.  Nov.  i4.  Real  Estate 
Records,  etc.  Nov.  21.  Stations.  Nov.  28,  Main  Track  and  Sidings.  These 
articles  are  full  of  valuable  practical  suggestions.  Republished  in  book  form 
by  the  R.  R.  Gaz.  Co. 

Embankment  to  be  submerged.    Paper  by  Lawson  B.  Bidwell,  M.  Boston  Soc.  of 
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Railroad  Construction,  Embankment,  etc-,  continued. 

C.  E.    Read  April  17, 1889;  pp.  7*    7(nir.  Assn.  Eng.  Soc.,  Aug.,  iS'.9.  Vol.  VIII.. 
p.  443. 
Far  Western  States,     Inset  map  and  editorial.      EnsT'  News,  Nov.  29,  i89o,  pp. 

483-4, 487. 
Far  Western  States.    Progress  map  and  statistics,    Eng.  News,  Nov.  28,  i89i,  pp. 
508-9. 

From  Preliminary  to  Track.  By  M.  P.  Paret.  A  paper  for  young  engineers, 
giving  points  on  the  ordinary  methods  and  routine  of  field  and  office  work  on 
railroad  construction.    En£r.  News,  Aug.  ii,  1888. 

Harlem  Depression  Works  on  the  New  York  Central,  Description  of  this  ex- 
tensive work,  with  illustrations  of  overhead  station.  R.  R.  Gaz.,  July  3,  1891, 
pp.  46o-i. 

Method  of  Reducing  the  Cost  of .  By  Alfred  F.  Sears.  Advocates  the  building  of 
narrow  road-bed,  leaving  the  sides  of  the  cut  un trimmed,  etc.  Also  contains  a 
description  of  the  iron  caisson  of  the  pivot  pier  of  the  Hackensack  draw-bridge. 
Trans,  A,  S.    C,  £.,  Vol.,  II..  p.  i. 

.  /n  Mexico.    See  Mexico. 

Mountain  Railway  Construction.  Abstract  of  a  paper  by  W.  B.  Parsons,  read 
before  the  Am.  Soc.  C.  E..  describing  the  construction  of  a  light  lumber  road 
giving  cost,  etc.    Eng-  News,  May  3d,  1891,  p.  515.    R.  R.  Gaz.,  June  5,  i8qi.  p. 

384. 

A^ew  Construction,  nine  months,  table  of.    R.  R,  Gaz.,  Nov.  9,  1888. 

New  York,  West  Shore  &*  Bujfalo  Ry.,  and  Methods   Used  in  its    Construction^     \/^ 
Illustrated  paper  by  Peter  Chalmers  before  the  Inst.  C.  E.     Eng.  News,  Sept. 
27,  Oct.  II,  1884. 

Northwestern  States,  Inset  map  \*ith  accompanying  notes  and  editorial.  Eng-. 
News,  Aug.  2,  i89o,  pp.  95-6,  102. 

Northwest.  Statistics  and  progress  map  for  1890-91.  Eng.  News,  Aug.  i,  1891, 
pp.  94-5.  101-2. 

N^otes  on.  By  Theo.  Low.  Gives  hints  which  may  be  of  use  to  young  assistant 
engineers  on  construction  work.  Proc.  Eng,  Club^  Phila.,  Vol.  V.,  pp.  236-242 
(Feb.,  1888.) 

Notes  on  the  Construction  and  Equipment  of  Narrow   Gauge.     By   A-    L.    Reed.       i/^ 
Contains  notes  on  construction  and  estimation  of  cost.     Van  Nos.  Eng,  Mag:, 
Dec,  1884. 

Over  the  Raton  Mts,  Byjas.  D  Burr.  Illustrated  by  maps  and  profiles  of  the 
Atchison,  Topeka  &  Santa  Fe  Railroad.  Also  the  performances  of  locomotives 
on  the  steep  grades.     Trans,  A.  S,  C  £„  Vol.  VIII ,   1879,  pp.  295-310. 

Rapid  Track-Laying  in  Texas,  Description  of  organization  and  method  of  work 
for  laying  at  the  rate  of  two  miles  per  day.  By  W.  M.  Johnson,  of  the  Texas 
Pacific.    Eng,  News,  Jan  21, 1882,  pp.  x7-i9. 

Regulations  for  the  Engineering  Department  of  the  South  Pennsylvania  Railroad 
during  construction.    Eng,  News,  Jan.  15,  22,  etc.,  1887. 

Second  Track.  By  H.  C  Thompson,  before  the  Civil  Engineers'  Club  of  Cleve- 
land. Discusses  the  question  of  building  an  additional  track  to  a  single  track 
railroad  already  in  operation,    four,  Assn,  Eng,  Soc,  April,  1888. 

Side  Leuelerfor  Surfacing  Track—Michigan  Central  R,  R.  Description  and 
drawings  of  a  machine  built  on  a  flat  car.  for  leveling  or  shaping  embankments 
for  side  tracks  or  other  purposes.    Ry.  Rev.,  May  2,  i89i,  pp.  278<9. 

Slope  Stake  Setter  and  Universal  Slope  Indicator.  An  instrument  for  finding  po- 
sition of  slope  stakes,  and  to  aid  in  calculating  cross-sections  for  prehminary 
estimates.  Description  taken  from  The  Compass*  Ry.  Rev.y  Sept.  12. 1891,  p. 
601.    Eng.  News,  Sept.  12,  1^91,  p.  23i. 
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Railroad  Construction,  continued. 

Southern  States.  Progress  map  and  statistics.  Eng-.  News^  June  i3,  1891,  pp. 
567,  570-2. 

Southern  States,  2,800  miles  of  road  in  process  of  construction.  Inset  map. 
EniT*  News,  June  i4,  1890,  pp.  549-6i»  56$. 

Southwestern  States.  Progress  map  and  statistics.  En£-»  News,  Oct.  3,  x89i,  pp. 
304-S. 

Specifications  and  Contract,  Full  specifications.  En£:  Newi,  Aug.  25,  i883,  pp. 
397-40X. 

States  East  of  Chicago,  Inset  map  with  statistics  of  progress  of  construction  for 
the  year.    Also  editorial  review.    Eng.  News,  Apr.  11,  i89i,  pp.  343-5,  349. 

Statistics. 
Statistics  of  railway  construction  east  of  Chicago  with  inset  map.    Eng,  News, 
April  12,  i89o,  Vol.  XXIII.,  pp.  343.348. 

A  map  showing  the  railroads  constructed,  surveyed  and  projected  from  Jan.  i. 
1887,  to  date,  with  text  giving  terminal  point  and  length  of  lines  in  the  States 
east  of  Chicago.    Eng,  News,  Oct.  8, 1887. 

Detailed  tabular  statement  of  the  number  of  miles  of  railroad  in  construction 
irom  Jan.  i,  to  Oct.  x,  i889.    R.  H.  Gaz,,  Oct.  11,  i889. 

During  the  first  half  of  1890,  in  the  United  States,  Canada  and  Mexico.  A 
table  oi  4  pages  showing  lines  projected  and  imder  contract  as  well  as  new 
track.    R.  R.  Gas,,  July  4, 1890,  pp.  469-478.    Also  id,,  July  x8,  1893,  pp.  512-3. 

O/1S90.  With  inset  map  and  editorial.  Eng.  News,  Jan.  3,  x89o,  pp.  i3>i4,  i6-i7. 
R.  R.  Gaz.,  Jan.  2,  i89it  pp.  6-9. 

'Purveys  and  Construction,  Notes  on.    By  H.   P.    Bell.    Some  general  notes  on 
railroad  work.     Vcut  Nos.  Eng,  Mag.,  Vol.  XXV.,  p.  11. 

Texas  Frontier,    By  G.  W.  Rafter,  C.  E.    Interesting  account  of  incidents  in  his 

personal  experience.    Illus.    Eng,  Mag, ,  Oct . ,  1891,  pp.  29-41 . 
See  Earthwork. 
.Railroad  Cranes.    See  Cranes. 

Railroad  Crossings. 

In  Chicago,  Map  sho^^ing  a  very  complicated  network  of  crossings,  with  notes 
as  to  proposed  interlocking  systems.    R,  R.  Gaz.,  Apr.  24,  x89i,  pp.  282-3. 

Chicago,  Vicinity  of  Clark  and  Sixteenth  Streets.  Large  inset  plan  of  this  cross- 
ing together  with  a  brief  reading  notice.    Ry.  Rev.,  April  12,  1890,  Vol.  XXX.. 

p.  210.* 

The  Fontaine  Crossing.  This  is  a  continuous  grade  crossing,  made  so  by  insert- 
ing short  sections  of  rails  at  the  intersections,  which  may  be  set  for  either 
track.    Illustrated  description.    R.  R,  Gaz„  June  i9,  i89i,  p.  426. 

Grade  Crossings  in  Germany,  Law  and  Practice  in.  Translated  by  Prof.  Geo. 
F.  Swain,  and  given  with  many  cuts  in  An.  Rept,  R.  R.  Com.  of  Mass.,  i889. 

Pneumatic  Safety  Gate.  An  illustrated  description  of  an  improved  form  of  gates 
for  railroad  crossing,  etc.    Ry,  Rev.,  Jan.  8.  i887. 

Railroad  Culverts. 

By  E.  A.  Hill.  Gives  details  of  the  building  of  a  culvert  for  the  drainage  of 
about  1,600  acres  of  land;  shows  plan,  cost,  etc.  Rep.  III.  Soc.  Eng.  <S-  Surv., 
1888,  pp.  28-42.  R.  R.  Gaz.,  May  25,  1888.  A  continuation  of  the  above  discus- 
sion by  Mr.  Hill  in  R.  R.  Gaz.,  Nov.  2. 188S. 

By  Ed.  A.  Hill.  A  supplemental  paper  relating  to  the  Nichols  Hollow  Culvert. 
An.  Rep.  III.  Soc.  Eng.  6-  Surv.,  i889,  p.  75. 

A  good  example  of  an  arched  stone  culvert  for  railroad  embankment,  with  table 
of  cost.     Illustrated.    Eng.  News.,}wx\e.  8,  i889. 

Box,  Maximum  Spans  of,  for  various  loads  and  thicknesses  of  stone.  By  Emil 
Low,  C.  E.     Eng.  A'rzvs,  July  25.  i885. 
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Railroad  Culverts,  continued. 

Box  Culverts^  Canadian  Pacific  Railway.  With  detail  drawings.  En^r.  News^ 
Dec.  29,  1888. 

Description  of  iron  culverts,  with  full  dra\%1nss,  used  in  Iowa  on  the  Chicago, 
Burlington  &  Quincy  Railway.    R*  R,  Gaz.,  Feb.  aS.  1887. 

Box,  Standard  Timber  box  culverts  as  constructed  by  the  Chicago,  Milwaukee 
&  St.  Paul  R.  R.  Co.  Detailed  drawing.  R.  R,  Gaz.,  May  14,  18S6:  £n^. 
News,  May  22, 1886. 

Ptp€  Caherts  on  the  "Plant"  System.  Detail  drawing  of  standard  pipe  culverts, 
with  description  of  methods  of  construction.  ByW.  B.  W.  Howe,  Jr.  R.  R. 
Gaz.t  April  25, 1891,  pp.  283-4. 

Standard  Pipe.  Gives  sectional  drawings  of  pipe  culverts  from  twelve  inches  to 
two  feet  in  diameter,  in  use  on  the  Kansas  City  and  Omaha  R.  R.  En^".  News, 
Oct.  22, 1887. 

Water-Way  for ,  By  A.  N.  Talbot.  Discusses  the  determination  of  water-way 
for  bridges  and  culverts,  proposes  a  new  formula.  Selected  Papers  C,  E.  Clud, 
Univ.  of  III.,  1887-8,  pp.  14-22. 

See  Brids'es,  Railroad. 

Railroad  Curves. 

And  Crossin^rs.  By  S.  W.  Robinson.  Gives  formulae  and  tables  for  casement 
curves  as  adapted  to  field  practice.  Van  Nos.  En£.  Ma£.,  Vol.  XXVII.,  pp.  $6. 

Circular,  for  Railroads.  By  Wm.  M.  Thornton.  Gives  a  number  of  approxi- 
mate formulas  and  a  small  collection  of  tables  with  the  object  of  saving  time 
over  the  usual  logarithmic  method.     Van  Nos.  En£.  Mag".^  Vol.  XIX.,  p.  10. 

Compensation  /or.  By  William  R.  Morley.  with  valuable  discussion.  gi\ing 
both  theory  and  practice  on  many  roads.  Trans,  A.  S.  C.  E.^  Vol.  XIII., 
p.  188. 

Easement  Curves.  A  valuable  article  by  Mr.  Willard  Beahan,  with  table  and 
illustrative  example.    R  R.  Gaz.,  May  3i,  i889. 

Easement.  By  A.  P.  Man,  Jr.  Adjusts  by  offsets  for  100  feet  each  side  of  the  P. 
C.  Tables  and  cuts  given,  with  discussion.  Trans.  A.S.  C.  E.,  Vol.  XV., 
p.  3S9. 

Easement.  On  the  Manhattan  Elevated.  Drawing  of  some  of  the  curves  on  the 
Manhattan  Elevated  Railroad,  showing  the  introduction  of  short  reversed 
curves  to  enable  the  turnmg  of  right  angles  within  the  street  limits.  En£. 
News,  April  2. 1887. 

Economy  of  Curvature.  By  Wilson  Crosby.  Discusses  a  number  of  formulae 
for  determining  the  economy  of  different  curves  between  two  given  tangents, 
deduces  a  new  formula  and  gives  a  table  to  facilitate  its  use.  Trans.  A.  S.  C. 
E.,  Vol.  II.,  p.  323' 

Elevation  of  Outer  Rail.    See  Railroad  Track  Elevation. 

Holbrook  Spiral  as  a  Transition  Curve.  Paper  by  E.  T.  Reisler,  discussing 
this  spiral.    Jour.  En£,  Sac.  of  Lehigh  Univ.    Feb.,  i89o,  Vol.  5,  No,  22,  pp. 

57-71. 
Resistance.    A  Theoretical  Investigatum .    By  S.  Whinery,  giving  results  agree- 
ing remarkably  well  with  experiment.    With  discussion.    Trans.  A.  S.  C.  E.t 
Vol.  VII.  (1878),  pp.  70-108.    Also  Vol.  VIII.,  p.  i79. 

Sharp  Curves  in  Yards.  A  valuable  paper  by  Mr.  Edwin  A.  Hill,  read  at  Peor- 
ia, Jan.  3o,  1890.  Diagrams,  tables  and  numerous  formulas.  Rep.  5M  An. 
Meeting,  III.  Soc.  Eng^.  6*  Surv.,  so  cts.,  pp.  96-126. 

Spiral  or  Transition  Curves  for  Street  Railways,  operated  by  Mechanical  Motors. 
Paper  by  E.  L.  WooUey,  read  before  the  Am.  St.  Ry.  Assn.  St*  Ry.  Gaz,,  Oct. 
1890,  p.  196.    St.  Ry.  your.,  Nov.  i89o.    Ena-.  News,  Nov.  1,  i89o,  p.  4ol. 

Spirals  or  Helices.    A  description  of  the  only  bridge  in  existence,  and  of  an- 
other in  process  of  construction,  with  a  reference  to  certain  tunnel  spirals  on 
20 
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Railroad  Curves,  Spirals  or  Helices,  continued. 

the  St.  Gothard   Railroad.      Maps  and  alternative  locations  given.    R.  R- 
Com.,  Nov.  27. 1855. 

Taper  Curves.    By  Frank  Olmsted.    Gives  method  of  locating  curves  with  tap  - 
ering  ends.    En^^,  News^  July  21.  x8S8. 

Transition  Curves.  An  excellent  mathematical  discussion  by  Prof.  W.  H.  Echols, 
Rollo,  Mo.    Pamphlet,  p.  x9. 

By  Wm.  G.  Raymond.  Development  of  working  equations  and  correspovd- 
ing  tables  for  cubic-parabola  curves.  Details  of  methods  for  setting  out 
given.  Probably  the  most  convenient  tables  yet  published.  Trans.  Tech. 
Soc.  Pac.  Coast,  Vol.  III.,  p.  33. 

Development  of  formulas,  and  tables  for  a  general  transition  curve,  with  dis- 
cussion of  various  other  forms.  By  Prof.  A.  N.  Talbot,  Techno^aph  (Univ. 
of  III.  Annual.)  1890-91,  pp.  77-io3. 

Formulas  fct*  a  spiral  curve  developed  in  a  very  simple  and  direct  manner.  En£, 
News,  March  11, 1882,  pp.  78-9* 

From  the  German  by  E.  A.  Gieseler.  The  equation  of  the  transition  curve  is 
developed,  its  characteristic  and  important  features  discussed  and  simple 
methods  of  laying  out  are  given.    R.  R.  Gob,,  Jan.  4, 1889. 

Letters  by  P.  H.  Philbrick,  C.  E.,  and  Franklin  Riffle,  C.  E.  Diagrams  and 
two  tables.    R.  R.  &>  En£'.  Jour,,  June,  1890.  pp.  247-8. 

Letter  from  Prof  W.  H.  Echols,  Missouri  School  of  Mines.  [The  formulae 
given  are  simple  and  useful.]    Eng^.  News,  May  4.  i889. 

A  letter  from  Mr.  G.  James  Morrison,  giving  a  very  simple  and  quite  satisfact- 
ory method  of  setting  out  transition  curves.  R.  R,  Gaz.,  Sept.  27,  i889,  VoL 
XXI..  p.  623. 

Series  of  articles  by  Charles  D.  Jameson,  C.  £.,  discussing  the  whole  subject 
of  transition  or  adjustment  curves.  R.  R,  ^  Eng.  your.,  May,  i8iJ9,  Vol. 
LXIIL,  p.  225,  ei  se^. 

Turnouts. 
From  Combination   Tracks,     Discussed  by  E.  G.  Tuttle.      Illustrated.    Sch. 
Mines  Quar-,  Jsin.,  1886. 

Exact  Formula  for  their  Determination,  together  with  practical  and  accur- 
ate tables  for  direct  use  in  the  field.  By  W.  B.  Parsons.  En£.  News,  July 
i9,  Sept.  6,  1884. 

Functions  of.  A  graphical  chart  for  determining  functions  of  any  turnout 
when  ordinary  stub  switches  are  used.  R.  R.  &*  En£r.  your.,  October.  i889, 
LXIII.,p.459. 

Good  working  rules  for  the  same.    R.  R.  Gaz.,  May  14, 1886. 

Theory  0/ Railway .  By  J.  R.  Stevens.  An  illustrated  article  giving  full  so- 
lution of  double  and  single  turn-out  problems.  yan»  Nos.  Eng,  Mag"-,  Vol. 
XXIX.,  p.  89. 

Kailroad  Earthwork.    See  Railroad  Construction.    Earthwork, 

Railroad  Engineers.    See  Engineering,    Alpine, 

Railroad  Grades. 

Approximate  Value  of  a  Reduction  of  Ruling  or  Maximum.  By  John  G.  Clark. 
Gives  a  method  of  obtaining  approximately  the  value  of  the  reduction  of  ruling 
or  maximum  grade  of  a  railroad  especially  for  the  use  of  engineers  on  loca- 
tion. The  elements  considered  are  cost  of  repairs,  deterioration  and  locomo- 
tive power.     Trans.  A,  S.  C,  E»,  Vol.  II.,  p.  399. 

Economics  of  Momentum  Grades.  With  especial  reference  to  Tributary  and 
Suburban  Railways.  By  Mr.  Frank  Cooper.  Proc.  Eng.  Club,  Phila.,  Vol. 
VII.,  No.  2,   Feb.,  1889,  p.  112. 
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Railroad  Qrades,  continued. 

The  Mountain  of  the  St,  Gothard  Railtoay.  Gives  profiles  of  the  mountain 
grades  approaching  the  St.  Gothard  Tunnel.  The  two  grades  have  seven  spiral 
tunnels  turned  into  the  mountain  in  order  to  gain  length  of  line.  Ens',  l^ews, 
April  i6.  1887. 

Railroad  Improvements. 

Modem  Improvements  of  Facilities  in  Railway  Travelinsr,  Paper  b7  George 
Findlay,  Assoc.  Inst.  C.  E.,  General  Manager  London  and  Northwestern  RaU- 
way.    your,  Soc,  Arts,  Feb.  i4,  i8go.  Vol.  XXXVIII.,  pp.  284-303. 

Railroad  Labor. 

United  States  Report  on.  Fifth  Annual  Report  of  Commissioner  of  Labor. 
Tablesdf  rates,  annual  earnmgs,  etc.,  are  abstracted  in  R,  R,  Gat..  Dec.  5. 
]89o,  pp.  843-4* 

Railroad  Location. 

A  Manual  0/  Railtoay  Field  Work  and  Lay  in£  out  0/  Work,  A  treatise  by  Mr. 
A.  M.  Wellmgton,  M.  Am.  Soc.  C.  E.  A  series  of  articles  preparatory  to  pub- 
lication in  book  form.    Eng:  News,  Oct.  zs,  i889.    Vol.  XXII.,  p.  353,  et  seq. 

A  Piece  0/ Di^cult  Railway  Location  on  the  Knoxville  Southern  R.  R.  in  Polk 
Co.,  Tenn.  Very  heavy  work  avoided  by  an  elaborate  system  of  spirals.  Con- 
tour map  given.    En^.  News^  May  9,  i89i,  pp.  453-4. 

By  Samuel  McElroy.  Discusses  railroad  locations  as  one  of  the  most  vital  ques- 
tions in  railroad  constructions.    R,  R.  Gas,,  July  6,  x888. 

By  J.  A.  L.  Waddell.  A  paper  to  young  engineers  on  exploration,  preliminary 
surveys,  locations  and  constructions.  Van  Nos.  En^.  Ma£.,  Vol.  XXIV.  p. 
281. 

The  Descent  from  Boreas  Summit  to  Breckenridge,  Col.,  on  the  Denver  & 
South  Park  Railway.  Plans,  maps,  profiles  and  perspective  view,  with  de- 
scription, in  R.  R.  Gaz„  Dec.  24*  1S86. 

The  American  Line  from  Vera  Cruz  to  the  City  of  Mexico.  By  A.  M.  Welling- 
ton. A  paper  read  before  the  annual  convention  of  the  American  Society  of 
Civil  Engineers,  describing  the  location  and  partial  construction  of  the  above 
Ime,  with  notes  on  the  best  methods  of  surmounting  high  elevations  by  rail. 
Discusses  switchbacks  and  spirals.  Accompanied  by  maps  and  profiles. 
Trans.  A.  S.  C  E.,  Nov.,  1886. 

Field  Practice  in  the  West.  By  Willard  Beahan.  A  valuable  paper  on  the 
methods  of  location  from  the  standpoint  of  a  chief  of  a  locating  party.  Jour. 
Assn.  Eng-.  Soc.,  June,  1886.  Vol.  VII.,  pp.  196-201 ;  R.  R,  Gat.,  May  12,  i858: 
Sci.  Am.  Sup,  June  23,  188S. 

Location  of  the  Northern  Pacific  Across  the  Rocky  Mountains.  By  J.  C.  Ches- 
brough.  A  good  illustration  of  the  benefits  of  a  good  contour  map.  Accom- 
panied by  a  large  contour  map  of  the  region,  with  the  many  trial  lines  given. 
Jour.  Assn.En£.  Soc.,  VoL  III.,  p.  153. 

Ruling  Gradient.  By  E.  Holbrook.  Discusses  how  to  determine  the  best  gra- 
dient for  a  railroad.    Sci.  Am.  Sup.,  July  21, 1888;  R.  R.  Gaz.,  July  27, 1888. 

Snrveys.  Trunk  line  field  work  on  a  preliminary  survey  for  location.  By  Saml. 
McElroy.  Gives  field  instructions  to  parties,  and  notes  on  the  same.  Con- 
tains many  valuable  hints.    Jour.  Assn.  En£.  Soc.    Vol.  I.,  p.  157. 

Western  Division  ot  the  Canadian  Pacific  Ry.  By  F.  P.  Davis.  A  xs-page  artit 
tide  in  Proc.  Mich.  Eng.  Soc.,  1885. 

Topography  in  R,  R,  Location.  By  Arch.  A.  Schenck.  A  very  sensible  article 
on  the  use  of  topography  in  location,  the  writer  favoring  the  use  of  slopes  and 
distances  on  cross-sections  in  preference  to  the  use  of  contours.  He  does  no 
indicate  how  his  contours  were  determined,  however.  Eng.  Era,  Jan.  14, 
1886. 
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Railroad  Maintenance  of  >Vay. 

A  paper  by  Wm.  Greenhill.  read  before  the  Inst.  C  £.  in  Ireland,  givins  consid- 
erable practical  information  relating  especiall7  to  Irish  Roads.  Idy.  Ensr-,  May. 
1891,  pp.  xi4-i9. 

By  W.  G.  Curtis,  Supt.  Track,  etc.,  Southern  Pacific.  R,R.  Ca«.,  Nov.  16. 
1888. 

Best  method  of  fastening  rails  to  wooden  ties,  European  experience.  Abstract  of 
a  paper  prepared  for  the  International  Railway  Congress.  Ry.  Rev.,  Sept.  28. 
i889:  R.  R.  Gas,,  Oct.  4.  i889. 

Cost  of  Maintenance  0/ Prussian  State  Railroads.  By  Wm.  Nordling.  Shows  by 
statistics  of  Austrian  and  Prussian  railroads  the  relation  between  cost  of  main- 
tenance and  total  traffic.    Archiv./ur  Eisenbahnwesen,  1886,  pp.  45*59. 

Drainage  of  a  German  Railway  Embankment,  A  valuable  and  suggestive  arti- 
cle.   Illus.    En£,  News,  May  10,  i89o,  Vol.  XXIII.,  p.  436. 

DraininiT  the  Terraces  in  Cc^jon  Pass.  General  view  showing  method  of  draining 
the  slope  of  a  120  f%.  cut  by  means  of  wooden  terraces.  Ry-  Rev.,  Sept.  19, 
i8gi,  p.  615. 

Economics  of.  Prof.  S.  W.  Robinson,  Inspector  of  Railroads  for  the  State  of 
Ohio.  Gives  some  results  of  observation  on  bridges,  roadways,  etc.  Illus. 
Trans.  A.  S.  M.  E..  Vol.  II.,  p  524. 

East  Indies.  Treats  of  tummg  and  changing  rails:  expansion,  creeping  of  rails 
on  double-track  roads,  squaring  joints,  lifting  road,  packing  sleepers,  etc. 
Entr-  News,  Aug.  i4,  1886. 

Fifteen-ton  derrick  car  on  Pennsylvania  R.  R.    See  Derrick  Car. 

Land  Slides,  Treatment  oft  on  the  Illawarra  Ry.,  (N.  S.  W.)  Abstract  of  a  paper 
by  W.  Shellshear,  M.  I.  C.  £..  giving  an  account  of  a  very  serious  case  of  land 
slides,  which  was  effectively  treated  by  constructmg  a  thorough  system  of 
drainage.     Ry.  Rev.,  April  11,  i89i,  p.  238. 

Report  on  Use  0/  Metal  Track  on  Railways  as  a  Substitute  for  Wooden  Ties.  By 
E.  E.  R.  Tratman,  C.  E.,  Forestry  Division,  Dept.  of  Agr.,  Bulletin  No.  s- 
Washington,  i889. 

Some  Methods  of  Meeting-  the  Ordinary  Requirements  of  Railroad  Maintenance. 
A  lecture  by  A.  J.  Swift,  before  the  students  of  the  Rensselaer  Polytechnic 
Inst.,  discussing  the  efficiency  of  various  forms  of  waterways,  describing  best 
methodsof  construction  and  illustrating  special  details.  Ensr.  AVzoj,  May3o, 
1891,  pp.  522-4,  etseg. 

See  Railroad  Construction,  Elements  of  Construction  and  Maintenance.     Wash- 
outs. 
Railroad  Management. 

A  "symposium"  on  railroad  pioblems  in  the  United  States,  is  published  in  the 
N.  Y.  Independent,  last  week  of  Aug.,  1890.  J.  P.  Meany,  editor  oi  Poor's  Man- 
ual,  has  a  paper  on  history  and  statistics.  The  state  control  or  ownership  of 
railroads  discussed  by  Hon.  C.  M.  Clay.  Ex-Gov.  Larrabee,  Prof.  Richard  T. 
Ely  and  others. 

Discriminations  from  the  use  0/ Private  Cars  of  Shippers.  A  paper  by  Hon. 
Aug.  Shoonmaker  read  before  the  sth  annual  convention  of  the  U.  S.  R.  R. 
Commissioners,  giving  some  results  of  investigations,  showing  enormous  earn- 
ings of  private  cars  from  mileage.  Ry.  Rev.,  March  i4, 1891,  pp.  i69-7o.  R.  R, 
Gaz.,  March  20,  x89i,  p.  197. 

Free  Railway  Construction  vs.  Governmental  Railways.  Abstract  of  a  paper  by 
E.  Bates  Dorsey,  read  before  the  Am.  Soc.  C.  E.,  discussing  the  question  as 
regards  rates  and  operating  expenses.  En£.  News,  May  30,  x8gi,  pp.  525-6. 
Ry,  Rev,,  May  23,  i89i. 

Lesrislative  Control  of.  Paper  by  Ed^n  E.  Woodman,  Secretary  C,  St.  P., 
Minn.  &  Omaha  Ry.  Read  before  the  St.  Paul  Society,  April  1,  i889.  Jour. 
Assn.  Entr,  Soc.,  May,  i88q,  Vol.  VIII.,  p.  304. 
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Railroad  Managementt  continued. 

Managers  and  Employes^  Relations  of.  Discussed  by  Dr.  W.  T.  Barnard  in  Pof» 
Set.  Monthly  for  Sept.,  et  seg,^  1885. 

Operating'  Departments  and  Management  of,  B7  "Superintendent."  A  series  of 
articles  discussing  the  duties  of  a  General  Superintendent  who  has  charge  of 
transportation,  roadway,  and  motive  power  departments.  R.  H.  Gas.^  Dec.  4f 
i885,  etseg. 

Our  Railways  amdikeir  Economical  Use-  A  series  of  articles  discussing  the  rela- 
tions between  railways  and  the  industries  of  the  country,  Eng^  News^  Aug.  18, 
Sept.  22. 1877. 

Premium  to  Employes.  Translation  of  paper  submitted  to  the  International  R. 
R.  Congress  at  Paris  by  M.  Bela  Ambrosovics,  of  the  Hungarian  State  Rail- 
roads.    R,  R.  &'Eng.  your,,  Nov.,  i8qo. 

See  Railroads,  Gov't  Control  of. 
Railroad  Maps. 

A  map  showing  an  interesting  piece  of  work  where  the    Western  North  Carolina 

crosses  the  Blue  Ridge  Mountains.  18  miles  from  Ashevillc.     R.  R.    Gan.^ 

March  4,  liSy:  also  Sci.  Am.  Sup,,  March  26,  1887. 

Being  letters  from  many  engineers  on  this  subject  in  R.  R.  Gag.,  Nov.  7,  i4,  and 
Dec.  5,  XS84. 

See  Maps, 

Railroad  Operating  Expenses. 

A  table  showing  the  ratios  of  the  items  of  operating  expenses  to  the  total  opera- 
ting expenses.  Deduced  from  the  annual  report  of  the  President  of  the  Union 
Pacific  Railroad.    R,  R.  G<m.,  June  3, 18S7. 

Constant  and  variable  operating  expenses.  By  Lympher.  With  a  note  by  W. 
V.  Nordling.    Archiv./.  Eisenbahnwesen,  Jan.  and  Feb.,  1887,  pp.  67-89. 

Gives  a  table  of  the  percentage  of  various  items  of  expense  to  the  total  operating 
expense.  The  table  is  made  from  the  average  of  two  years'  practice  on  a  road 
operating  over  3,ooo  miles  of  road.    R,  R,  Gaz.,  May  6,  i887. 

English  and  American  Operating  Expenses  Compared,    A  paper  read  before  A. 
S.  C.  E.  meeting  Dec.  Si  1888,  by  Mr.  Edward  Bates  Dorsey.    Gives  data  show- 
ing relative  cost  of  hauling  one  ton  one  mile  on  the  two  systems.    R.  R.  Gaz„ 
Dec.  14, 188S;  also  editorial  comments  in  same  paper. 

English  and  American  Railroads  Compared  in  Operating  Expenses.  By  Edward 
Bates  Dorsey,  Mem.  Am.  Soc.  C.  E.  Trans,  A.  S.  C.  E,„  April,  1889.  Vol. 
XX.,  p.  131. 

The  Attempted  Dttnsion  of  Operating  Expenses  between  Passenger  and  Freight 
Traffic.  Address  by  G.  L.  Lansing  before  Assn.  of  Ry.  Accounting  Officers, 
at  Niagara.  July  11,  i889.    Ry,  Rev.,  Aug.  17,  i889. 

Train  Dispatching,  The  Principles  of  Train  Dispatching.  Extracts  from  a 
paper  by  J.  A.  Anderson.    R,  R.  Gaz.,  Sept.  251  i89i,  pp.  668-9. 

Railroad  Operation. 

A  //eavy  Train.  Brief  editorial  notice  of  a  train  of  85  cars  weighing  about  2,4oo 
tons  hauled  by  one  engine.    R.  R*  Gaz.,  April  xi.  i89o.  p.  250. 

Modern  Facilities,  A  paper  before  the  Frank.  Inst.  By  Wm.  B.  Le  Van.  With 
especial  attention  given  to  high-speed  trains  in  various  countries,  your.  Franh, 
Iftst,,  April,  1885. 

Scientific,  By  Gen.  J.  H.  Wilson.  Reviews  the  present  position  of  railroading 
as  a  Science  and  enters  a  plea  for  a  good  railroad  school.  R.R,  Gaz. ,  Dec, 
3o,  1S87. 

Speed, 
An  Unprecedented  Run;  22b,3  Miles  in  224  Minutes,    A  time  card  of  the  Mich^ 
Cent.  R.  R.,  Canada  Division,  gives  the  complete  record  of  this  extraordin 
ary  run.    Ry.  Age,  Aug.  3o,  1890,  p.  625. 
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Railroad  Operation,  continued. 

On  Future  Trunk  Frei^rht  Lines.    By  Russell  Sage.    Discusses  the  number  of 
engines,  cars  and  employes  that  will  have  to  be  employed  under  various 
conditions  of  train  speed.    Van  Nos,/Ensr*  Mag.^  Vol.  VIII.,  p.  46o. 
An  answer  to  some  criticisms  on  the  above  article.     Van  Nos.  En£.  Masr.%  Vol. 

IX.,  p.  7. 
On  the  most  economical  speed  for  freight  trains,  and  their  relations  between 
the  cost  of  maintenance,  and  the  speed  oi  trains,  the  grades  and  curves,  and 
the  amout  of  traffic.    By  Prof.  Frank.  Organ /ur  die  Fortschritte des  Eisen^ 
bahnwesenst  1885.  p.  i65. 
Stopping  and  Starting  Trains.     By  E.  W.  Hyde.    Compares  the  expense  of 
stopping  a  moving  train,  and  thus  bringing  it  back  to  the  same  speed  with 
that  of  maintaining  the  given  velocity  unchanged.     Van  Nos.  Eng.  Mag..,  VoL 
16,  p.  49o. 
Working  Single  Track.    Abstracted  from  a  paper  by  W.  K.  Muir  before  the 

Montreal  meeting  of  the  British  Assoc.    R.  R.  Gaz.,  Feb.  4. 1887. 
Working  of  j/^<^^ra<f^/j  and  sharp  curves  on  railways,  by  H.  W.  Tyler,  be- 
fore the  Inst,  of  Civ.  Engrs.     Van.  Nos.  Eng.  Mag.,  Vol.  XVI.,  p.  267. 
Sqq  Railroad  Management.    Railroad  Maintainance.    Railroad  Sidings. 
Railroad  Rates  or  Tariffs. 

A  Contribution  to  the  Theory  of  Railway  Rates.    Extended  abstract  of  an  article 
byF.  W.  Taussig  giving  an  analysis  of  this  subject,    ^j'. -Z?^..  July  18,  i89i. 
pp.  464-5. 
In  France.    Statement  of  rates,  with  a  discussion  of  the  subiect  and  comparison 
with  German  rates.    Archiv./ur  Eisenbahnwesen,  1885,  Heft  5,  pp.  52S-556. 

And  Passenger  Rates,  Study  of,  as  they  exist  throughout  the  Empire  of  Austria* 
Hungary.    Annates  des  P.^  C,  1884-2- S49 

Influence  of  the  Rates  of  Toll  on  the  Utility  of  Trausportation  Routes.  An  an- 
alysis 01  the  laws  concerned.  From  "Transports  et  Tarifs,"  by  C.  Colson.  R. 
R.  Gat.,  Sept.  4,  i89i,  pp.  612-13. 

Passenger  Tariffs.  An  account  of  an  extensive  and  somewhat  remarkable  change 
in  passenger  tariffs  recently  put  in  operation  on  the  Hungarian  State  Rail- 
roads.   R.  R.  Gaz.,  Oct.  25.  i889.    Vol.  XXI.,  p.  7oo. 

Policy  and  Rates  in  France.    By  Herr  Ulrich.    Interesting  account  of  discussion 
on  this  subject  in  the  French  Chamber.    Archivfur  Eisenbahnwesen,  Nov.  and 
Dec,  1886,  pp.  725-48. 
Railroad  Rolling  Stock. 

Clearance  Diagram  for.  A  letter  by  Archibald  A.  Schenck,  with  diagram  giv- 
ing clearance  of  rolling  stock  by  several  prominent  makers.  R.  R.  Gat.,  June 
21.  iii89. 

Flexible  Wheel  Bases.  A  paper  by  J.  D.  Twinberrow,  before  Students'  Section 
of  Inst.  C  E.,  discussing  the  relative  merits  of  rigid  and  flexible  wheel  bases  in 
rolling  stock,    pp.  i5.  Proc.  Inst.  C.  E.,  Vol.  XCVIII.,  p.  292.    i889. 

Of  Italian  Railroads.  By  S.  Fadda.  Gives  a  very  complete  description  of  en- 
gines and  cars.     With  many  cuts.      Trans.  Inst.  C.  E.,  Vol.  LXXXIII..  p.  S51. 

Locomotives  and  Cars ,  Estrade's  New  Patterns.  All  wheels  834  ft.  diameter  for 
both  locomotive  and  cars.  Speed  75  miles  per  hour.  Now  finished  at  Paris- 
Cuts  given.    Sci.  Am.  Sup.,  Sept.  ix,  1886. 

Rolling  Stock  and  Tramways,  Guinness  Brewery.  By  S.  Geogeghan,  before  the 
Institute  of  Mechanical  Engineers.  Gives  a  full  description,  with  detailed  draw- 
ing, of  the  rolling  stock  and  tramways  at  a  brewery  in  Dublin.  Lon.  Engineer, 
Aug.  3i.  x888. 

Rolling  Stocky  Uniformity  in.  By  O.  Chanute.  A  paper  of  23  pp.,  describing 
the  writer's  experience  in  introducing  uniformity  in  the  rolling  stock  of  the 
Erie  road  so  that  all  parts  were  interchangeable.      Illustrated.      Trans.  A.  S. 

C.E.,  Vol.  XI..  (1882).  p.  271. 

See  Journals  and  Journal  Bdiring's. 
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Railway  Safety  Appliances.    Sec  Interstate  Commerce  Commission.     Railroad  Sig- 
nals, 

Railroad  Shops. 

The  Cheyenne  Shops,  Union  Pacific  Railway,  Interesting  feature  is  the  4o-torr 
electric  travelling  crane.  Description  and  illustration.  Mast.  Mech.,'^o'v,, 
i89o,  pp.  i84-8.    Description  of  the  crane  in  Ry.  Rev. ,  Nov.  8.  iKqo,  p.  673. 

The  new  Switching-  Yards  and  Shops  of  the  Union  Pacific  at  Denver,  Plan  with 
description  of  buildings,  etc.    R,  R.  Gaz.»  April  3. 1891.  pp-  2a8-9. 

The  Design  and  Construction  of  Railway  Shops.  A  paper  by  Mr.  J,  Davis  Bur- 
nett, Assistant  Mechanical  Supt.  Grand  Trunk  Railway.  From  Transactions 
of  the  Canadian  Society  of  Civil  Engineers.  Eni".  News^  Oct.  19.  1889.  Vol. 
XXII.,  p.  363,  et  scQ, 

Locomotive  and  Car  Shops,  C,  St.  P.  <Sr»  A'.  C,  R,  R.  Gives  general  and  detailed 
plans  of  the  locomotive  and  car  shops  of  the  Chicago.  St.  Paul  &  Kansas  City 
Railroad  at  St.  Paul.    R.  R.  Gaz„  Feb.  10, 18S8. 

And  Machinery.  The  "Arrangements  of  Shops  and  Machinery  for  the  Con- 
struction and  Repiir  of  Railroad  Rolling  Stock."  Discussion  at  the  meeting^ 
of  the  New  Eng.  R.  R.  Club,  D*ec.  12,  x888.  Also  editorial  notes  on 
same.    Mast.  Mech,^  Jan.,  1889:  R,  R,  Gaz„  Dec.  21.  1888. 

New  Nashville  shops  of  the  Nashville,  Chattanoosra  and  St,  Louis  R,  R.  Gen- 
eral description  with  illustrations  showing  general  plan,  section  and  other 
details  of  round  house.  Ry.  Rev*t  March  i4,  1891,  pp.  165-6.  March  21,  pp. 
182-3. 

Piece  Work  in.    See  Piece  Work. 

flailroad  Sidings. 

Ed^  Hill,  Liverpool.  A  full  description,  with  plan,  of  the  grid-iron  siding  of  the 
London  &  Northwestern  R.  R.    R.  R.  Gat.,  April  15,  1887. 

Lap  Sidini's  on  the  Cleveland  &>  Pittsbursrh.  Description  of  their  use  on  single 
track  road.    By  L.  F.  Loree.    R.  R,  Gom.,  Dec,  26,  i89o,  pp.  8^8-9. 

See  Railroad  Shops  and  Switchin£'  Yards.    Railroad  Stations. 

Railroad  Signals . 

An  abstract  from  the  Eleventh  Annual  Report  of  the  Commissioners  ot  Mass. 
Givesabrief  description  of  a  number  of  systems  of  signals.  Van  Nos.  En£. 
Ma£.,  Vol.  22,  p.  457. 

ByWm.  H.  Decbaut.  A  practical  test  of  operating  a  distant  signal  by  a  wire 
run  through  a  pipe  filled  with  air.    Proc.  Eng:  Club,  Phila.,  April,  1886. 

American  Practice  in  Block  Signaling.  The  first  of  a  series  of  Papers  giving  "a 
brief  and  simple,  yet  full,  description  of  the  methods  of  signaling  now  in  use 
in  this  country."    R.  R.  Ga%.,  May  2, 1890,  Vol.  XXII.,  p.  309,  et  seq^ 

In  Austria-Hungary.  Extract  from  report  of  MM.  Brawe  and  Weiss.  Annates  des 
P.  6-  C,  i885,  pp.  1058-1144. 

Automatic, 
Gives  description  of  the  system  employed  on  the  Boston  &  Albany  R.  R.    R. 
R.  Gas.,  June  24,  1887. 

A  paper  by  G.  W.  Blodgett,  stating  the  principles  of  automatic  signalmg  and 
describing  several  recent  electric  systems.  Proc.  Soc.  of  Arts,  1890-91,  pp. 
150-6. 

Gives  a  description  of  the  automatic  signals  in  use  on  the  Fitchburg  Railroad, 
Mass.    R.  R,  Gaz.,  June  15,  1888. 

Block  Signals  on  the  Boston  and  Albany.  Brief  description  of  the  method  of 
signaling  that  line  from  Boston  to  Springfield.  R.  R.  Gas.,  May  9,  i89o,  p. 
324. 

System  Aubine.  Block-signal,  for  use  at  yard  limits  and  at  entrance  to  sta- 
tions.   AnntiUs  des  P.  6-  C,  Xov  ,  1884. 
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Railroad  Signals,  continued. 

Block  System, 

On  the  Baltimore  6*  Ohio,     Extracts  from  the  rules  applying  to  single  track 
sections.    R.  R,  Gat.,  Oct.  3o,  1891,  p.  763. 

On  the  Erie,  Description  with  code  of  rules,  of  the  block  system  in  operation 
on  a  93  mile  division  of  the  N.  Y.  Pa.  &  O.,  (single  track  road).  R,  R,  Gaz.^ 
Oct.  9,  x89i,  pp.  699-700. 

Problem.  A  Solution  of  the.  An  article  by  Mr.  H.  Ward  Leonard  describing 
an  ingenious  electric  system  of  signals  operated  by  generators  on  the  loco- 
motives.   Elec.   World,  Oct.  lo,  1891,  Elect.  Eng-.,  Oct.  7,  1891. 

Som^  Details  in  the  Manipulation  of.  Paper  by  Mr.  W.  W.  Nichols  of  the  C. 
B.  &  Q.  R.  R.,  read  at  the  convention  of  the  Telegraph  Superintendents 
Association.  Ry.  Rev.,  July  5, 1890,  p.  388.  Abstract  in  R.  R.  Gaz,,  July  4, 
i89o,  pp.  469,  478. 

Die  Hydraulische  Central-  Weicke  von  Bianchi  andSwetla^.  Plate  with  10  fig- 
ures.    Wochtnschrift  des  osten.    In£.  u.  Arch-  V.,  July  11,  1890,  pp.  254-5. 

Electricai. 
Apparatus.  Report  of  Board  of  Examiners  on  the  exhibits  at  the  Philadelphia 
Exhibition.  Three  systems  reported  on,  being  those  of  the  Union  Switch 
and  Signal  Co .,  the  Hall  System  and  the  Putnam  System.  All  these  most 
clearly  and  fully  described,  with  many  cuts.  Supplement  to  the  Jour. 
Frank.  Inst.,  Jan.,  1886. 

Block  Signals.  Notes  from  a  lecture  by  Geo.  W.  Blodjeett  on  the  new  Hall 
signal  system,  dehvered  before  the  Mass.  Inst,  of  Tech.  Ry>  Rev.,  July 
12,  i89o,  p.  4o6. 

Conveniences  at  the  Central  Railroad  Station,  fersey  City,  N.  J.  Description 
and  diagram  of  Annunciator  and  Bell  Circuits .  R.R.  Gaz,,  Jan,  2,  i89x, 
p.  3- 

Electricity  and  Otherwise.  Two  papers  by  Geo.  W.  Blodgett  and  G.  R.  Hardy, 
Boston.  Essential  conditions  discussed,  your.  Assn.  Eng.  Soc„  Vol.  V., 
pp.  43i  and  437. 

Electro-Pneumatic  Block  Signalinsr,  A  description  of  several  systems  of  signal- 
ing on  railroads.    R,  R,  Gaz.,  June  6,  1890,  pp.  392-4. 

Semaphore  Signal,  Long's.  An  illustrated  description.  R.  R.  Gaz.,  Nov.  3o, 
and  Eng:  News,  Dec.  i,  x888. 

Jn  England.  By  A.  M.  Thompson.  With  discussions,  covering 65  pp.  in  Proc. 
Inst,  C,  E.,  Vol.  LXXXIL,  p.  166. 

Evolution  0/  Railroad  Signaling,  Paper  by  C.  Herschel  Koyl,  before  the  Frank- 
lin Institute,  giving  a  short  popular  review  of  the  various  forms  of  signals  which 
have  at  various  times  been  used.  your.  Frank,  Inst.,  Jan.,  1890,  Vol.  XCIX., 
p.  36. 

Fourth  Aveniu  Tunnel,  New  York.  Specifications  and  requirements  for  the  new 
signaling  api>aratus.  R.  R.  Gaz.,  Aufi,  21,  x89i,  pp.  575-6.  Eng.  News,  Aug. 
22,  1891,  pp.  X56-7. 

In  France,  Concluding  article  of  a  long  series.  Plates.  Wochenschrift  dts 
osterr,    Ing,  u.  Arch,  V.  (Vienna),  July  25,  x89o,  No.  3o,  pp.  265-7, 

Hall  Block  Signal  on  the  N,  Y,  Central.  Operation  on  an  8  mile  section,  illus- 
trated and  described.    R,  R,  Gaz.,  Dec.  5,  x89o,  pp.  854.5. 

Interlocking  Systems.    See  Railroad  Signals,  Interlocking  System,  Below. 

Kelsey  Gong'  Signal,  An  auxiliary  signal  which  is  sounded  by  a  tram  passing  a 
signal  at  danger.    Illustrated  description.    Eng.  News,  Feb.  28,  i89i,  p.  194. 

Koyl  Parabolic  Semaphore,  Illustrated  description  of  a  semaphore  signal,  which 
is  claimed  to  present  the  same  appearance,  as  to  color  and  position,  at  night  as 
during  the  day.    Ry.  Rev.,  Oct.  5, 1889.  Vol.  XXIX.,  p.  575. 
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Railroad  Signals,  continued. 

National  Switch  6^  Sig^naling^  Company's  Torpedo-Placing  Machine.  Automatic 
machine  used  in  connection  with  semaphores.  Description  with  details  fully 
illustrated.    Eng".  News^  May  23,  i89i,  pp.  49o-x. 

Requirements  to  be  Complied  With  in  the  Construction  of,  etd  in  the  State  of  Illi- 
nois',   General  rules.    Jour.  Assn.  Eng.  Soc,  Nov.,  i8go,  pp.  545-6. 

Switch  Signal.  A  brief  description,  with  plan,  elevation  and  cross-section  of  a 
standard  distant  semaphore  signal,  being  introduced  on  the  Pennsylvania  Rail- 
road.   R.R.  Gaz.,  Oct.  a8, 1887. 

Syhes  Block  Signal  Apparatus.  Illustrated  description.  R.  R.  Gas.,  Oct.  3. 
1890,  pp.  675-7- 

Train  Signal.  The  Mason  Train  Signal  and  Engineers*  Valve.  Description  of 
a  successful  pneumatic  signal  which  uses  the  air  brake  pipes  for  operation, 
nius.    Ry.  Rev,,  May  2,  i89it  pp.  280-1. 

Train  Signals^  the  new  system  of,  recommended  by  the  General  Time  Conven- 
tion and  about  to  be  adopted  on  most  American  railroads.  R.  R.  Gaz.,  Oct. 
3i,  i884. 

Treatise  on.  Second  edition,  i884.  [first  edition  in  xS68].  By  Brame  &  Aguillon. 
Standard  French  work.    One  voL,  8 vo.,  43  plates  in  atlas.    Price  3o  francs. 

Railroad  Signals,  Interlocking  System. 

A  description  of  the  various  devices  in  use  in  America.  An  article  of  some  as- 
sistance in  deciding  upon  a  system  for  any  given  case.    Illustrated.    By  £.  A. 

Hill,  Engr.  H.  &  H.  Ry„  in  Trans,  tonn.  Assn.  Eng.  &*  Survs.,i)i&S;D.  C- 

Sanford,  Secy.,  New  Haven. 
Account  of  a  very  complete  and  interestin  g  system  of  interlocking  signals  at  the 

Ash  street  crossing  at  Chicago,  with  rules  and  regulations  for  same.    Ry.  Age, 

Nov.  22,  I&89. 
A  paper  by  Isham  Randolph  read  before  the  Western  Soc.  Engt's,  describing 

the  Randolph  Interlocking  Machine.    Illustrated.     Jour.  Assn-  Eng.  Soc, 

Nov.,  1890,  pp.  537-44. 
Paper  read  by  Mr.  Chas.  Hansel  at  Peoria,  Jan.  3i,  i89o.    Rep.  0/  the  jM  An. 

Meeting,  III.  Soc,  of  Eng.  6*  Surv.,  (50  cts.)    pp.  66-74. 

B.^  A.  Ry,,  at  Boston,  With  cuts,  showing  arrangement  of  track  systems.  By 
Geo.  R.  Hardy.    7our,  Assn,  Eng.  Soc.^  Vol  IV.,  p.  35. 

And  Block  Signaling  in  Great  Britain.  Editorial  containing  comparative  statis- 
tics.   Eng,  News,  July  26,  i89o,  p.  b2. 

C.  IV.  I.  <&•  Belt  Ry.  at  Chicago.  By  Isham  Randolph.  Work  done  by  hand- 
power  applied  to  levers,  etc  Illustrated.  7our.  Assn,  Eng,  Soc.%  Vol.  IV.,  p. 
20. 

Draw-Bridge.  Illustrated  description  of  a  system  of  interlocking  in  which  an 
unusual  number  of  connections  are  used,  being  operated  from  the  bridge 
tower.  New  York,  Pennsylvania  and  Ohio  Railway,  Cleveland,  O.  R.  R.  Gaz., 
Jan.  10,  z89o.  Vol.  XXII.,  p.  20. 

Draw-Bridge  Interlocking  Plant  at  the  Bridgeport  Draw-Bridge  in  Chicago. 
Designed  and  constructed  by  the  Union  Switch  and  Signal  Company.  Gen- 
eral description,  detail  illustrations,  etc.,  are  given.  Ry.  Riv.,  April  5, 1890, 
Vol.  XXX.,  p.  190. 

Grand  Central  Depot,  New  York,    Illustrated.  nR,  R.  Gaz,,  March  i3,  i885. 

A  description  oi  general  characteristics  of  this  interlocking  system  with  illustra- 
tions of  signal  tower,  etc.    Sci,  Am.,  Feb,  15,  x89o,  p.  97. 

Hall  System,  Descriptive  catalogue  with  beautiful  engravings  and  letter  press. 
Pamph.  Folio,  p.  53.  Hall  Signal  Co.,  So  Broadway,  New  York.  Extended 
abstract  in  Eng,' News,  Sept.  13,  20,  i89a    Ry.  Rev.,  Sept.  27,  i8<jo. 

Jersey  City  Terminals  0/  the  N.  Y.  L.  E.  6*  W.  R.  R.  Plan  showing  signals 
and  manner  of  operating  from  the  three  signal  towers,  with  briei  description. 
Eng.  News,  May  23,  i89i.  p.  4S6.    R.  R.  Gaz  ,  May  22.  1891,  p.  348. 
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Railroad  SiffnaU.  Interlocking-  System,  continued. 

Jersey  City  Terminus  of  the  Pennsylvania  Railroad.  Description  of  the  plant 
and  its  operation,  with  diagram  of  the  electric  switch  valves,  of  the  yards.  Br 
H.  M.  Sperry.    R.  R,  Got.,  July  3i,  1891,  pp.  523-5. 

L,  /.  R.  R.  Gives  a  brief  description  with  illustrated  details  of  the  interlocking 
apparatus  on  the  Lonj;  Island  Railroad.    R.  R,  Gaz.,  Feb.  10,  1S88. 

Parsons  Block  and  Switch  System  and  Continuous  Rail  Frog.  Complete  descrip- 
tion of.    Illustrated.    Ry,  Rev.,  Aug.  17*  i889.     R.  R.  Gaz.,  August  16,  i889. 

Progress  in  Interlocking  Apparatus.  An  illustrated  paper  reviewing  the  early 
history  of  interlocking  and  describing  a  new  improved  machine.  Eng^.  News^ 
Aug.  23,  i89o,  pp.  158-9. 

Semaphores  and  Interlocking.    Abstract  of  a  paper  by  C.  H.  Hammond  before 

the  October  meeting  of  Am.  Soc.  Ry.  Sup's.    Ry.  Rev.,  October  18,  i8;o,  pp. 

623-4. 
St.  Louis  Bridge  and  Tunnel  Railroad.      A  paper  read  before  the  Engineers, 

Qub  of  St.  Louis  by  N.  W.  Eayrs,  C.  E.    Illustrated.    R.  R.  Gaz.,  February  8, 

1889. 

Switches  and  Signals.  By  Charles  R.  Johnson.  A  series  of  papers  showing  the 
progress  made  in  the  use  oi  interlocking  switches  and  signals,  and  the  modi- 
fications in  practice.    R.  R.  Gaz.,  May  4,  et  seg.%  18S8. 

Switches  and  Signals.  Tables  and  an  editorial  showing  the  extent  to  which 
they  are  now  used  on  the  railroads  of  the  United  States.  R.  R.  Gaz.,  Nov. 
23.  i885. 

Switch  Signal  Station.  The  Elizabethport.  An  illustrated  and  very  luU  descrip- 
tion of  the  modern  s>K'itch  and  signal  plant  recently  put  in  by  the  Union  Switch 
&  Signal  Co.    Eng.  News,  Nov.  24, 1888. 

Westinghouse.  System  of  Pneumatic  Interlocking.  Fully  illustrated  and  de- 
scribed.   R,  R.  Gaz.,  Dec.  21,  i2;8S. 

See  Railroad  Signals  above. 

Railroad  Snow  Plows.    See  Snow  Plows. 

Railroad  Spikes. 

Adhesion  0/  Railroad  Spikes  and  Lag-screws  in  Ties.  Results  of  tests  at  the 
Watertown  Arsenal.  Detailed  account  .of  several  tests  upon  ties  of  various 
woods,  with  diagrams.  By  James  E.  Howard.  R.  R.  Gaz.,  May  i.  1891.  pp. 
2989. 

And  Lag  Screws,  Streng-th  of.  Paper  by  Mr-  A.  J.  Cox  in  The  Transit,  giving 
results  of  tests  of  the  holding  power  of  various  spikes  and  lag  screws.  Ab* 
stract:  Ry.  Rev.,  Oct.  3i,  i89i,  pp.  706-7. 

Railroad  Stations. 

Boston.  Revere  Beach  and  Lynn  R.  R.  at  Boston.  Design  by  C.  A.  Hammond, 
C.  E.  Description  and  plans  of  the  first  and  second  floors.  R.  R,  Gas..  Aug. 
I.  i8go,  pp.  537-8. 

Freight  Station,  Bishofsgate,  in  Ij?ndon,    Showing  arrangement  of  freight  depot 
•    built  in  the  interior  of  a  large  city,  and  connecting  with  several  of  the  under- 
ground railways  of  London.    Zeitschr.f.  Bamoesen,  1^4-3x1. 

Grand  Central  Station  in  Chicago,  Illustrated  Description  of  the.  Ry.  Rev.,  Dec. 
20, 1890,  pp.  76.^6. 

Hartford,  Conn.,  Asylum  Street  Crossing.  Brief  description  of  the  elevation  of 
the  tracks  of  two  railroads,  and  arrangement  of  station  facilities.  By  L.  B. 
Bidwell  before  the  Boston  Soc.  C.  E.  Jour.  Assn.  Eng:  Soc,  November,  i89o, 
pp.  530-5. 

Indianapolis  Union  Station.  Ilhistrated  description  of  this  new  and  very  com  - 
plete  and  satisfactory  Union  station.  R.  R.  Gaz.,  January  31,  i89o.  Vol. 
XXIII.  p.  69. 
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Railroad  Stations,  continued. 

Lighting'  of  Stations,  Abstract  from  a  report  to  the  International  Railroad  Con- 
gress, Milan  Session,  1887.  Discusses  the  use  of  %9&  and  electricity.  R.  R. 
Gaz,,  Jan.  6,  1888. 

Nevoark^  N.  K.,  New  Passenger  Station;  Pennsylvania  Railroad.  Illustrated 
description  of  this  new  station  and  of  the  subway  under  the  tracks  by  which 
passengers  may  pass  from  one  side  to  the  other.  £n^.  News^  Feb.  14. 1891, 
pp.  146-7. 

Spring-field^  Mass.  Union  Passenger  Station.  Account  of  this  new  station  to- 
gether with  plan  of  improvements  and  floor  plan  of  Lyman  street  building  and 
bird's  eye  view.    R,  R,  Gas.,  March  14,  i89o,  Vol.  XXII..  p.  170. 

StaneUird**  Over  track"  Stations.  Harlem  Depression,  New  York  Central  and 
Hudson  River  R.  R.  Novel  desisni  for  stations  reviewed,  with  details  ot  con- 
struction and  specifications  for  station  at  Melrose,  soon  to  be  constructed  for. 
Illustrated.    £ng.  News,  Feb.  8, 1890,  Vol.  XXIIL,  p.  126. 

St.  luizare  Station,  Paris.  A  complete  description  of  this  station  of  the  Western 
Railway  of  France;  including  details  and  dimensions  of  the  elaborate  hydraulic 
machinery  in  use  there  for  moving  both  freight  and  cars.  Illustrated.  Ry. 
Rev.,  July  27i  1889;  "Lon.  £ng.,  July  12, 1889,  et  seg. 

St.  Louis.  The  Union  Passenger  Station.  Illustrated  description  of  this  pro- 
posed new  passenger  station.    R.  R.  Gax.,  July  24, 1891,  pp.  508-9. 

St.  Louis  Union  Passenger  Station,  General  description  of  accepted  plan,  with 
illustrations.    £ng.  News,  Oct.  3. 1891,  pp.  300-1; 

Railroad  Stations  and  Yards. 

0/  the  Chicago  and  South  Side  Rapid  Transit  R.  R.  Illustrated  description 
giving  plan,  elevation  and  cross-section  of  station.  R.  R.  Gaz.,hx>r\\  11.  z89o, 
Vol.  XXIII.,  p.  244. 

Design  of.  Folding  plate  and  table  of  standards  of  English  and  Scotch  rail- 
ways. Paper  by  R.  M.  Parkinson.  Proc.  Inst.  G.£.^Wo\.  CII.,  1890.  Paper 
No.  2"l4o,  pp.  249-70.    Abstract.  £ng.  News,  Nov.  29,  i89o,  pp.  476-9. 

On  the  London  and  South  Western  Railway.  By  E.  Andrews,  M.  I.  C.  E.  Two 
folding  plates.  Lon.  ^»^W^,  Sept..  i89o,  No.  128.  The  general  elevations 
and  plans  are  reprinted  in  R.  R.  Gaz.^  Sept.  ]9.  i89o,  pp.  646-7. 

See  Railroad  Terminals. 

Railroad  Statistics. 

Abstract  from  a  part  of  the  annual  report  of  the  Interstate  Commerce  Commis- 
sion.   £ng.  News,  Sept.  27,  1890,  p.  27$. 

American  Railroad  Statistics.  A  paper  read  before  the  Am.  Statistical  Assn.  by 
Prof.  Arthur  T.  Hadley.    R.  R.  Gaz.,  Aug.  2,  1889,  et  seg. 

0/ Austria-Hungary  in  1883  (statistics  entirely).  Archiv.  fur  £isenbahnwesen, 
1886,  pp.  So3-3i2. 

Austrian-Hungarian.  Gives  general  statistics,  details  of  construction,  operation 
and  rolling  stock.    Illus.    R.R.Gaz.,  Aug.  19,  1S87. 

Comparisonsof  the  mileage,  population  and  area  of  the  U.S.  and  other  coun- 
tries.   R.  R.  Gaz.,  July  18, 1890,  pp.  5ii,  5i3. 

German,  French,  Swedish  and  Norwegian  Railroads.  Archiv.  fur  £isenbahn- 
wesen,  1886,  pp.  81-90. 

For  i889  from  Poor's  Manual,  i89b.  R.  R*  Gaz.,  Aug.  1,  i89o,  pp.  540,  542.  Ry. 
Rev.  Aug.  2,  1890,  pp.  447-8.  Ry.  World,  Aug.  2, 1890,  pp.  726-7.  £ng.  News, 
Aug.  2,  )89o,  pp.  97-8.    Ry.  Age,  Aug.  2,  x8go,  p.  543. 

Operations  in  the  United  States  for  i8i)o.  From  "Poor's  Manual."  Eng.  News, 
Aug.  8,  ]89i,  pp.  iig-21. 

Regarding  Traffic,  etc.,  on  the  railroads  ol  England^  Germany,  Italy  and  Russia. 
Archiv.  fur  £isenbahnwesen,  1886,  pp.  637-7o4. 
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Railroad  Statistics,  continued. 

Report  of  the  Railroad  Commissioner  of  Rhode  Island.  1890.  Contains  consider- 
able matter  relating  to  grade  crossings;  also  annual  returns,  from  the  railroads 
in  the  state,  and  general  R.  R.  statistics. 

Russia.  Detailed  statistics  from  the  Government  report  for  1885.  On  Jan.  r, 
i884,  there  were  25,090  km.  (about  15.680  miles)  in  operation.  Archiv.  fur  Eisen- 
bahnwesertt  1886,  pp-  353-364. 

SoKOH  Railroads^  for  1884  of  the,  St.  Gothard  road,  and  other  roads.  Archiv. 
fur  Eisenbahnwesen ,  1886,  pp.  222,  238. 

Scandinavia.  Statistics  of  railroads  in  Sweden,  Norway  and  Denmark.  Archiv. 
fur  Eisenbahnwesen^  1885 1  Heft.  6.  pp.  67X-68i. 

Transportation  on  Railways  in  the  New  England  States,     Statistics  cf  mileage, 
earnings  and  income,  operating  expenses,  etc.,  for  the  decade  i88o-9o.    Census 
Bulletin  No.  46,  being  the  first  of  a  series  of  ten  to  be  issued.      By   Henry   C 
Adams,  Ry.  Rev.,  April  25. 1891,  pp.  260-2* 

United  States  in  x888.  Statistics  of  value  with  discussion  of  same,  from  ad- 
vance sheets  of  Poor's  Manual  for  1889.  En£:  News,  August  17,  i8b9;  R.  R.  Gas., 
August  16.  i889. 

Of  the  World.  Some  statistics  up  to  the  end  of  1S84.  The  total  length  of  oper- 
ated road  was  408,108  km.,  about  292,500  miles,  an  increase  of  25.7  per  cent, 
since  iS8j.    Archiv.  fur  Eisenbahmvesen,   1886,  pp .  289-397. 

Of  the  World.  Detailed  statement  of  mileage,  Dec.  31,  1888.  /?.  R.  Gax.,iA.aj 
3o,  1890. 

Of  the  World.  Statistics  reprinted  from  Archiv.  fur  Eisenbahnwesen.  Eng; 
News,  July  5,  i89o,  p.  9. 

See  Interstate  Commerce  Commission.      Railroad  Construction  Statistics. 

Railroad  Structures. 

Buildings  and  Structures  of  American  Railroads.  Condensed  from  a  forthcoming 
book  by  Walter  G.  Berg.  Snow  Sheds,  R.  R,  Gas.,  Oct  27,  i89o,  pp.  817-8. 
Sand  Houses,  ibid,  Nov.  28,  i89o,  pp.  817-8.  Signal  Tower,  ibid,  Oct.  24,  1890. 
pp.  734-5,  et  seg.. 

Cattle  Guard.  Gives  plan,  sections  and  bill  of  matenal  for  the  standard  cattle 
guard  of  the  Kansas  City  &  Omaha  Railroad.    Eng.  News,  July  3o,  i887. 

Cattle  Guards  and  Culverts.  Descriptions  and  detail  illustrations  of  several  use- 
ful forms  of  these  minor  railway  structures.  Eng.  News,  Aug.  24,  i88q.  Vol. 
XXII.,  p.  i74. 

Coaling  Station.  Gives  a  brief  description,  with  plans  and  cross-section,  of  the 
new  coaling  station  of  the  Pennsylvania  Railroad  near  the  Hackensack  River. 
R.  R.  Gaz.,  Sept.  2,  iS86- 

Coaling  station  of  the  Pennsylvania  Railroad  near  Jersey  City.    Description  and 

detailed  drawings.    R.  R.  Gas.,  Sept.  2, 1887. 
Coaling  Stations 

Reportofthe  Com.of  Mast.  jWIp^A. -4jji».  on  "Coaling  of  Locomotives:  the  Var- 

lous  Flans  in  Use  and  Their  Relative  Efficiency."     By  J.  D.  Bameti.    Fully 

illustrated.    Eng.  News,  Sept.  24. 1887. 

Freight  House.  Standard  Small  Freight  House— Maine  Central  Railroad, 
These  are  20  ft.  by  5o  ft.    Full  drawings  in  Ry.  Rev.,  Feb.  2S,  i89i.  p.  133. 

Ice  House.  Description  of  several  ice  houses  on  various  railroads,  with  illustra- 
tions of  some  details.  By  Walter  G.  Berg,  ^.  i^.  G<».,  Jan.  9,  1891,  pp. 
24-6.    Water  Tanks,  ihid,  Jan.  ^3,  pp.  59-6i. 

Oil  Mixing  Plants  Lehtgh  Valley  Railroad.  Full  description  with  illustration 
of  the  company's  plant,  by  C.  P.  Coleman,  chemist,  R.  R.  Gas.,  April  10,  17 
and  24,  i89i. 

Oil  Storage  Houses.  By  Walter  G.  Berg.  R.  R.  Gas.,  December  19,  i89o,  pp. 
874-5. 
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Railroad  Structures,  continued. 

Shcw  Fffues  and  Shtds,    See  Sncw  Fences  and  Sheds . 

Sncw  Protection.  A  brief  article  by  Horace  A.  Towne  discussing  the  use  of  var- 
ious kinds  of  snow  fences.    Ry.  A^e,  Nov.  27.  x89i,  p.  917. 

The  Use  of  Wood  in.  A  series  of  articles  by  Prof.  C,  D.  Jameson,  intended  to 
appear  afterward  in  book  form.  Id.  Id.  6*  En^.  7our.,  February,  i889, 
et  seq. 

See  RailrocuL  Stations.     Railroad  Shops. 

Railroad  Surveys.    See  Railroad  Location.    Snrveying'.    Surveys. 

Railroad    Switches    and   Progs.    See   Railroad  Si^nalf  Interlocking,     Railroad 
Track. 

Railroad  Tariffs.    See  Railroad  Rates, 

Railroad  Terminals.    Brooklyn  Bridge.    Set  Brooklyn  Bridge. 

Chicago  Railway  Problem  If.  By  Max  E.  Schmidt,  your.  Assn.  En£,  Soc.,  July, 
i8qo,  pp.  268-72. 

Chica^  Railway  Problem^  etc.  Three  short  papers  treating  of  terminals,  rapid 
transit,  and  the  avoiding  of  accidents  at  street  crossings.  7o%tr,  Assn.  Enff. 
Soc;  June,  x8qi,  pp.  273*83. 

Elevated  Track  0/  Ptttsbureh  Junction  R.  R.  Theodore  Cooper.  Engr.  R.  R. 
Gaz.,  March  i3.  April  3,  i885. 

Facilities  of  the  Del.  Lac.  &  West.  R.  R.  at  Hoboken,  N.  J.     Fully  illustrated. 

R.  R.  Gas.,  Oct.  16. 1885. 
Of  the  N.   y..  W.  S.  &  B.  R.  R.  at  New  York  City.    Illus.     R  R.  Gas.,  Nov.  6, 

18S5. 

0/  the  Midland  Ry.,  London.     An  area  often  acres  covered   by  a  two-story 
yard  the  lower  story  being  i4  ft.  high  and  lighted  by  electricity.     Cars  raised 
and  lowered  by  hydraulic  lifts.    Upper  yard  wholly  supported  by  iron  columns 
and  floor  of  bent  plates,  etc.      Fully  illustrated.    Lon.  Eng'ineer,   Dec.  25 
188S. 

Facilities  for  Handling  Freight  at  New  York.       Report  of  Com.  of  Am.    Soc. 
on.    O.  Chanute,  chairman.     Trans.  A.  S.  C,  E.,  Vol.  IV.,  1875,  pp.  1-80.    Also 
a  series  of  papers  by  Gratz  Mordecal  in  R.  R.  Gaz.,  Jan.  23,  1885,  et  seg. 

Fourth  Street  Extensions  of  the  Chesapeake  and  Ohio  Railway  at  Cincinnati.  Il- 
lustrated description  of  this  improvement.  Ry.  Rev.t  March  22,  i89o,  Vol. 
XXX.,  p.  163. 

Improved  Railroad  Terminal  Facilities  in  ProvieUncCt  R.  /.  A  paper  by  Samuel 
L.  Minot,  read  before  the  Boston  Soc.  C.  E.,  giving  the  history  of  the  proposed 
improvement,  with  general  sketch  of  plans.  Illustrated  by  maps.  Jour.  Assn. 
Eng.  Soc.t  Nov.,  1890,  pp.  517-30. 

Jersey  City  Freight  Terminus— Lehigh  Valley  Ry .  Descnption  of  piers  and 
their  construction  with  "inset"  giving  general  plan  of  terminals,  and  elevations 
of  covered  piers.    R.  R.  Gas.,  Sept.  4,  i8qi,  pp.  610-11. 

Montreal.    See  Viaduct,  Approach. 

Pennsylvania  Terminal  Improvements  in  Jersey  City.  Description  of  foundation 
and  superstructure  of  the  Four-Track  Iron  Viaduct  with  detail  drawings  of 
the  latter.  R.  R.  Gas.,  Dec.  12,  li'go,  pp.  852-4.  Eng.  News,  Dec.  27.  1890,  pp. 
S72-3. 

Pennsylvania  Railroad  at  Jersey  City.  Full  description  of  these  extensive  im- 
provements. Illustrations  of  train  shed  with  details  and  strain  diagram,  hy- 
draulic elevator  for  baggage,  etc.    Eng.  NewSy  Sept.  26,  Oct.  3,  i89i. 

See  Railroad  Stations.    Railroad  Stations  atui  Yards. 
Railroad  Ties. 

Average  life  of,  for  different  kinds  of  timber.  Abstract  of  report  to  Department 
of  Agriculture.    Eng.  News,  Aug.  29,  i885. 
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Railroad  Ties,  continued. 

Discussion  as  to  the  proper  number,  length,  and  cross- section.  Editorial  in  R. 
R,  (7fl«.,  April  10,  1885. 

Beeckvoood.  An  account  of  the  successful  use  of  such  ties  when  creosoted  or 
treated  with  chloride  of  zinc.  Special  treatment  is  required  in  the  seasoning. 
From  the  German.    En^r.  News,  April  3,  1886. 

Tht  BeU  Method  of  Preserving-  Cross^TUs,  A  paper  by  H.  W.  Reed,  read  before 
the  Roadmasters'  Assn.  of  America.  Gives  data  regarding  life  of  ties,  and  in- 
formation as  to  their  preservation.    Eng*  News,  Sept.  19,  i89i,  pp.  265-6. 

from  and  Wood.  Relative  Cost,  From  the  German.  Iron  ties  must  last  at  least 
aS  years  to  be  as  cheap  as  wooden  ones  op  the  Continent.  Abst.  Inst^  C-  E,, 
Vol.  LXXXIII.,  p.  4%- 

Iron  vs.  Wooden*  By  J.  L.  Weyers.  Reviews  briefly  the  different  systems  pro- 
posed and  gives  the  objections  to  them.     Van  Nos.  Eng»  J/a^.,  Vol.  XVII., 

p.  525. 
Metallic, 
Description  of  the  metallic  cross-ties  that  have  been  used  for  several  years  on 
German  roads.    Am,  Eng,,  March  i3,  1885. 

Gives  figures  showing  the  cost  of  maintenance  of  track  laid  with  metallic  ties. 
R.  R,  Ga».,  Dec.  16,  1887. 

Ca^t  Iron.  A  description,  with  cuts,  of  the  cast-iron  sleepers  now  in  use  by  the 
N.  Y.  C.  &  H.  R.  Ry.,  in  the  New  Yorkyards,  Designed  by  J.  M.  Toucey. 
R,  R.  Gat,  Sept.  4. 1885. 

''Cross  ties  m  India."  Article  by  an  Indian  engineer,  describing  various  forms 
of  cross  ties  in  use  and  under  trial  on  the  railways  of  India.  R,  R.  Gaz,, 
Aug.  23,  i889,  Vol.  XXI.,  p.  $52. 

Experimental  Iron  Cross,  An  editorial  review  of  the  field,  and  looking  at  the 
matter  from  a  financial  point  of  view.    R.  R.  Gas.,  June  4,  1886. 

Experience  WitA,  rn  Swiss  Railroads.  Abstracted  from  a  report  by  M.  Mayer, 
Chief  Engineer  of  Western  Railway  of  Switzerland.  R,  R.  &•  Eng.  Jour., 
October,  iS89,  Vol.  LXIII.,  p.  46a. 

Hartford  Steel,  for  railroads.    Illustrated  and  described.    R.  R.  Gax,,  Dec.  7, 

1888. 
Iront  In  Germany .    Illustrations  of  several  forms,  and  experience  in  use  of. 

From  Le  Genie  Civil,    Eng.  News,  March  8,  i884,  pp.  iii-i3. 

Plates  For.  Elastic  Steel  Tie  Plate  in  use  in  Sweden.  Brief  description.  R, 
R.  Gaz„  March8,  i889. 

Post's  Iron.    Illustrated.    R,  R.  Gaz.,  Sept.  9,  1887. 

Standard  Metal  Ties.  Paper  by  I.  S.  McGieham.  Proe.  Engrs,  Soc.  0/  W. 
Penna,  Vol.  V.,  1889,  pp.  no- 18:  discussion,  1 18-23. 

Standard  Steel  Ties.  This  tie  consists  of  a  steel  channel  bar,  laid  with  the  open 
side  uppermost,  and  has  a  block  of  creosoted  wood  under  each  rail.  Gives 
good  satistiaction.    Described  and  illustrated.    Eng.  News,  Feb.  7,  1891,  pp. 

124-5. 

Steel  Tie,  The  Hart/ord.  Illustrated  description  of.  A  test  of  this  tie  is  about 
to  be  made  on  the  Hudson  River  Division  of  the  N.  Y.  C.  &  H.  R.  R.  R, 
R.  Gas.,  Dec.  7. 1888. 

Steel  Ties.  By  J.  W.  Post.  Before  the  annual  convention  of  the  American 
Society  of  Civil  Engineers.  Gives  cost  of  maintaining  track  on  steel  ties  on 
the  Netherland  State  railroads.    Eng.  News,  June  3o,  1888. 

Types  of  metallic  ties  in  use  on  German  railroads,  with  their  chairs  and  modes 

of  fastening  rails.    Well  illustrated.    Am.  Eng,,  March  i3,  i885. 
See  also  Iron  Sleepers  and  Railroads. 

Types  of.    Illustrated  description.    E.  6*  M.  Jour.,  Dec.  29,  18S8. 

See  Roadmasters'  Association.     Timber  Preservation . 
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Railroad  Track. 

Advanta£eo/ a  Longitudinal  Bearing- System/or  Railway  Tracks.  A  paper  by 
T.  C.  Qarke  setting  forth  the  advantages  of  such  a  system,  requisites  and  com- 
parative cost.  Trans.  A.  S,  C.  E.,  Vol.  XXV.,  Aug.  i89i,  pp.  235-4o.  A  de- 
scription, with  illustrations,  of  the  Hohenegger  system  in  use  in  Austria,  is 
appended.    Jd.,  pp.  24i-3«    Discussion,  pp.  243-52. 

Angle  Bars,  Why  Do  They  Break  f  By  J.  A.  Weiss,  before  the  Club  of 
Engrs.  of  Maint.  ofWay,  South-Westem  System,  Pennsylvania.  R.  B.  Gas,, 
Jan.  i4,  ]886. 

Buffers,    See  Hydraulic  Buffers. 

Construction  and  Maintenance  of  Track,  A  paper  by  Julien  H.  Hall,  giving 
many  facts  from  actual  experience,  and  discussing  the  best  methods  and  forms 
of  construction.  Illustrated.  Trans.  A.  S,  C.  E.,  Vol.  XXIIL,  1890,  paper 
No.  460,  pp.  33o-7o. 

^Continuous  Rail  for,  A  brief  paper  by  R.  T.  Gleaves  read  before  the  Engineer's 
Club  of  Philadelphia,  describing  a  continuous  rail  three  miles  long  laid  by 
him,  and  in  successful  use.  Ry.  Rev.,  Sept.  5,  i89i,  p.  578.  R.  R,  Gaz.,  Sept. 
IX,  i89i,  p.  63o* 

■Cost  of  Maintenance  of  Trial  Lengths  of  Line  laid  with  Metal  Sleepers  on  the 
Netherlands  State  Railway.  Table  shows  the  cost  of  maintaining  six  different 
systems.  Bulletin  de  la  Commission  Internationale  du  Congres  des  Chemins  des 
fer.  i88q,  p.  1138.    Abstract  in  Proc.  Inst.  C  E.,  Vol.,  XCIX,  pp.  461-3. 

Development  of  American  Rail  and  Track.  Very  valuable  paper,  fully  illus- 
trated, by  J.  Elfreth  Watkins.  Trans.  A.  S.  C.  £„  April,  i89o.  Vol.  XXII.,  pp. 
209-233. 

Elevation  of  Outer  Rail  on  Curves.  A  good  editorial  in  the  R.  R.  Gaz.t  Dec.  3, 
1886. 

Erie  Standard.  Abrief  description,  with  cross  sections  of  the  standard  track  oi 
the  Erie  Railroad.    R,  R.  Gaz.,  June  3,  i887. 

Eastenings  in  Europe.  Some  facts  as  to  methods  in  use  as  brought  out  at  t1  e 
International  Railway  Convention  in  Paris.  Eng,  News,  November  i.  i£?o, 
p.  400. 

Fastening  Rail  to  Ties.  By  C.  C.  Wienshall,  C.  E.  This  paper  discusses  tie 
plates  of  various  kinds,  including  a  new  design  by  the  author.  lilustrated. 
R.  R.  Gaz.,  July  18,  i89o,  pp.  505-6. 

Frogs  and  Switches. 
A  paper  by  W.  F.  Ellis  read  before  the  N.  Y.  R.  R.  Club,  describing  the  ope  a- 
tion  and  defects  of  various  switches.  R,  R,  Gaz.,  May  2g,  i89i,  pp.  363-4.  Ry. 
Rev.,  May  3o,  i89i,  p.  348. 

By  W.  F.  Ellis,  before  the  January  meeting  New  England  Railroad  Ciuh.  Dis- 
cusses and  advocates  the  use  of  spring-rail  frogs.  Discusses  safety  switches 
and  advocates  the  split  or  point  switch.    Mast.  Mech.,  Feb.  18S8. 

By  Geo.  T.  Sampson.  An  Illustrated  article  which  will  be  found  helpful  to 
inexperienced  engineers  charged  with  laying  out  yards  or  with  the  selection 
of  frogs  for  a  line  of  road.    7our.  Assn.  Eng".  Soc,  Vol.  V.,  p.  194. 

Discussion,  at  the  January  meeting  at  the  New  England  Railroad  Club,  of 
frogs  and  safety  switches.  R.  R.  Gaz.^  January  20, 1888;  MasU  Mech.,  Feb., 
2888. 

Frog  Angles,  The  Application  0/ the  Differential  Calculus  to  the  Determinor- 
tion  0/  Frog"  Angles.  A  useful  method  when  field  measurements  are  difficult 
to  obtain.    By  E.  A.  Haskell.    R.  R.  (7<7;s..  June  5.  1891,  pp.3q3-4. 

Safety  Switches  and  Frogs.  By  Geo.  Richards,  before  the  New  England  Rail- 
road Club.  Discusses  the  development  of  switches  and  frogs,  and  gives 
the  qualities  of  a  good  safety  switch.    Mast.  Mech.,  Feb.,  ii:88. 

Set  Railroad  Signals.    Interlocking  System.    Railroad  Track.    Switches. 
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Railroad  Track,  continued. 

Gau£-e. 
Change  oj,  on  Mobile  6*  Ohio  R.  JR,    Description  of  method  employed,  orjsan- 
ization  of  forces,  etc.    R.  R.  Gaz..  May  i4  and  21,  x886. 

Chang-t  of  Gaug-e  of  the  Ohio  ^  Mississippi  Railway  Co.'s  Track.  Paper  by 
I.  A.  Smith,  read  before  the  Engineers'  Club  of  St.  Louis,  Dec.  19,  1888. 
Jour.  Assn.  Ene.  Soc„  March,  i889. 

Change  of,  on  the  Southern  Roads-  Proijramme  prepared  by  the  committee 
for  such  a  change  on  May  31, 1886.    Ry.  Rev,,  Feb.  27,  i8?6. 

Change  of  Gauge  of  Southern  in  1886.  By  C.  H.  Hudson.  An  interesting  de- 
scription of  the  changing  of  the  gauges  of  a  large  number  of  the  railroads 
in  the  Southern  States  in  x586.  Gives  plans  and  methods  in  both  track  and 
machinery  departmentb,  also  cost  of  the  work.  Illustrated.  7our  Assn. 
Eng.  Soc,  Vol.  VI ,  p.  368.    R.  R.  Gaz.,  Nov.  ti,  i887. 

Changing  While  in  Operation.  An  account  of  the  work  on  the  N.  Y.,  P.  & 
O.  R.  R.  By  H.  C.  Thompson.  General  and  specific  instructions  given. 
Illustrated,    your.  Assn.  Eng.  Soc.,  Vol.  I.,  p.  230. 

Early  History  of  railroads  and  origin  of  gauge.  Van  Nos.  Eng.  Mag.,  Vol. 
VII.,  p.  5o2. 

Gauges  oj  the  World.  An  abstract  from  an  article  by  Herr  Claus  in  G/oj^r'j 
Annalen,  showing  the  history  and  development  of  the  railroad  gauges  of  the 
world.    R.  R.  Gaz.,  Sept,  14, 1888. 

General  Review  of  the  Metal  Track  Question,  Report  by  E.  E.  Russell  Tratman, 
C.  E.,  to  the  Forestry  Div.  of  the  U.  S.  Dept.  of  Agriculture.  Fifty  pages  of 
Bulletin  No.  4.  An  extended  abstract  of  a  portion  of  this  valuable  report  is 
published  in  Ry.Rev.,  August  23,  i89o,  et  seg-  Ry.  Age,  August  23.  30,  i89o.  pp. 
S93,  613-4.  Eng.  News,  August  3o,  i8go,  pp.  187-8.  Am.  Mfr.,  August  29,  i89o, 
p.  7. 

Life  of  Ties  and  Rails.  Gives  tables  of  statistics  of  sleepers  and  rails  on  the 
German  Railroads.    R.  R.  Gaz.,  Aug.  26,  i887. 

Maintenance  of  Track.  By  John  M .  Goodwin.  An  attempt  to  show  the  relation 
existing  between  the  cost  of  track  maintenance  and  the  use  of  steel  rails.  R. 
R.  Gi77.,  Mar  4i  1884. 

Metallic.  By  M.  S.  Cantagrel.  A  very  complete  and  interesting  account,  his- 
torical and  descriptive,  of  the  various  syssems  of  iron  superstructure  for  rail* 
ways,  which  have  been  proposed  or  used,  with  illustrations  and  statistics. 
Mem.  Soc.  des  Ing.  Civils,  July,  1886,  pp.  59-io4. 

Metallic.  By  E.  E.  Russell  Tratman.  A  translation  of  a  very  complete  and 
interesting  article.  By  M.  Cantogue.  In  Mem.  Soc.  des  Ing.  Civils,  July,  x886. 
In  Eng.  News,  Jan.  29,  i887. 

Parson's  "Track"  published  in  Eng.  News,  Oct.  4,  i884,  etseg. 

Permanent  Way. 
Abstract  from  the  report  of  New  York  State  Engineer  on  railroads  for  x868. 
Van  Nos.  Eng.  Mag.,Wo\.  I.,  pp.  385  and  481. 

Gives  description  of  the  permanent  way  of  the  London  &  Northwestern  Rail- 
road.   R.  R.  Gaz.,  July  8,  1887. 

Gives  a  summary  of  returns  received  in  reply  to  circular  issued  under  a  reso 
lution  pertaining  to  roadway  adopted  at  a  meeting  of  the  Association    of 
Noith  American  Railroad  Superintendents,  Oct.  11, 1887.    /?.  R.  Gaz.,  April 
i3, 1888. 

In  Germany.  A  summarized  account  of  rail  sections,  cross  tie  and  splicing  ar- 
rangements on  the  principal  European  railways.  Proc,  Inst.  C.  E.  Vol. 
XCV. 

Rail  Braces.  Correspondence  relative  to  advisability  of  using  "rail  braces"  oa 
sharp  curves.    Eng.  A'ews,  Dec.  i,  1888. 
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Railroad  Track,  continued. 

In  Great  Britain  and  Ireland^  with  especial  reference  to  the  use  of  timber,  pre- 
served and  unpreserved.  Compiled  by  John  Bogart  from  information  re- 
ceived from  engineers  in  charge  of  those  railways.  Gives  tabular  survey  of 
information  and  many  illustrations.  Trans.  A.  S.  C  E.,  Vol.  VIII.  (1879)' 
p.  17. 

Standards  on  the  Baltimore  &"  Ohio.  Detail  drawings  and  description  of  the 
warning  and  distance  posts,  etc.,  on  the  B.  &  O.  £n^.  News,  Nov.  7, 1891,  pp. 
445-6. 

Standards  and  Rules  for  the  Government  of  Trackmen  on  the  B.  &*  O.  R.  R-  Re- 
lates to  roadbed  and  ballast,  embankments,  rails  and  splices,  standard  switches, 
track  walking,  and  accidents,  cross-sections  of  roadbed  given,  also  table  ol 
switches.    £n^.  News,  Oct.  31,  i89i,  pp.  ai6-7. 

And  Street  Railway  Track,  Improvement  of .  Ry  E.  E.  Russell  Tratman,  Jr., 
Am.  Soc.  C.  E.  Read  before  convention  June  2S,  i889.  En£r'  News,  July  20, 
i889.    Vol.  XXII.,  p.  52. 

Switches. 

yohnson  Interlocking  Machine.    Illustrated  description.    R.  R.  Gaz.,  Jan.  18, 
i88g. 

German  Switch  Movement,  Gives  a  translation  of  a  lecture  before  the  Berlin 
Railroad  Club  discussing  the  arrangements  by  which  a  close  contact  in 
split  switch  worked  from  a  distance  is  obtained.     R.  R.  Gas.,  Aug.  10.  x888. 

Price  Frog-less  Switch.    Illustrated  description.    F.ng.  News,  April  6, 18S9. 

Sliding- Switch  and  Pivoted Fro£.  Illustrated  description  of  a  new  device  in 
successful  use  on  the  Brooklyn  Bridge,  both  switch,  rails  and  frog  being 
shifted  bodily  instead  of  the  rail  being  merely  deflected  and  using  a  pointed 
h'og  as  in  common  practice.    R.  R.  Gaz.,  Jan.  a4,  i89o.  p.  52. 

Standard  Point  B.&'A.R.R.  By  C.  E.  Alger.  Gives  plan  and  details  of  the 
point  switch  in  use  as  the  standard  of  the  Boston  &  Albany  Railroad.  R.  R, 
Gaz.,  March  2,  1888. 

Tracklaying  Machine.  By  D.  Sweeney.  A  good  descripdon  of  the  method  of 
laymg  track  with  the  Harris  Machine.  Railway  Service  Gas.  -,  also  R.  R. 
Gaz.,  Nov.  II,  1887. 

T^ack  without  Frogs,  A  paper  by  C.  B.  Price,  before  Engrs.'  Soc.  West  Penn. 
The  problem  discussed  and  a  number  of  remedies  considered.  Am.  Eng., 
Nov.  5  and  12,  z88q. 

Track  Work,  Essays  received  in  competition  for  prize  offiered  by  the  Am.  Soc. 
of  R.  R.  Supts.  Three  practical  original,  illustrated  papers  by  Andrew  Mor- 
rison (p.  26),  H.  W.  Reed  (p.  37)  and  E.  A.  Hill  (p.  18),  respectively.  Proc.  of 
the  i8th  Meeting  of  the  A.  S.  of  R.  R.  Supts.,  held  in  New  York,  Oct.  7,  iSSq. 
The  pamphlet  can  be  obtained  through  C.  A.  Hammond.  jSecy.,  35o  Atlantic 
Ave.,  Boston. 

SeQ  Fish  Plates.  Rail  joints.  Rail  Fasteners.  Rails.  Roadmasters'  Associa- 
tion.   Street  Railtoay  Track. 

Railroad  Track  Laying.    See  Railroad  Construction,  Rapid.    Railroad  and   Track , 
Track  Ijaying  Machine.    Railroad  Track,  Parsons. 

Railroad  Traffic  and  Transportation. 

Cheap  Transportation.  By  W.  B.  Hyde.  Proposes  a  new  method  to  be  applied 
to  side  lines  or  feeders.     Van  Nos.  Eng,  Mag.,  Vol.  VIII.,  p.  229. 

Cost  of.  Address  by  Pres.  H.  S.  Haines  before  the  Am.  Ry.  Assn.  R,  R,  Gas., 
Oct.  16,  i89i,  pp.  721-8. 

Freight:  Its  Classification  and  the  Principles  on  which  it  is  Based.  By  Commis- 
sioner E.  P.  Vining.  An  effort  to  iound  discriminations  in  freight  rates  upon 
economic  and  scientific  principles.     Ry.  Rev..  Oct.  z8,  i884. 

Freight  Traffic,  the  Elements  of  Cost  of.    By  O.  Chanute.     The  paper  discusses 
21 
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Railroad  Traffic  and  Transportation,  Freight  Traffic^  etc.,  continued. 

the  various  elements  of  costs  and  the  manner  in  which  they  burden  the  traffic 
differently  upon  several  roads;  points  of  their  numerous  combination,  and 
gives  general  deductions.     Trans,  A.  S.C.  E.^  Vol.  II.,  p.  38i. 

Freig^ht  Traffic,  Cost  of.  B7  O.  Chanute.  The  elements  of  cost  analyzed. 
Ry.  Rev,,  May  2  and  9. 1K5. 

Freig-kt  Traffic  on  the  Rhine.  By  Lehmann.  Statistics  and  discussion  of  the 
amount  and  character  of  the  traffic,  and  comparison  of  transportation  by  water 
and  rail.     Archiv/ur  Eisenbahnwesen,  1886,  pp.  188-210. 

Passenger,  on  tht  Prussian  State  Railroads.  By  Counciller  Todt.  Extended  dis . 
cussion  of  rates  and  receipts  and  comparison  of  the  different  "classes"  with  sta' 
tistics.    Archiv/ur  Eisenbahmvesen,  1886,  pp.  12-44. 

Production  of,  and  Transportation  of  Freight  and  Passengers.  By  Martin  Cor 
yell.  Sketches  the  developement  of  canals,  turnpikes  and  railroads,  Trans.  A. 
S.  C.  E.,  Vol.  II.,  p.  24o. 

Relative  Cost  of  Transporting  Car-loads  and  less  than  Carload  Lots.  Grives  the 
testimony  of  Mr.  Fink  before  the  Inter-State  Commerce  Commission.  Sub_ 
mitted  a  statement  based  upon  statistics.  A  valuable  paper.  R.  R.  Gaz,,  Feb. 
3,  1888. 

Traffic  receipts,  locomotive  and  car  expenditures  on  the  principal  British  rail- 
ways. Lon.  Engineer,  Nov.  7,  1890,  p.  370.  Ry.  Eng.,  November,  j8qd,  pp. 
294-5, 

Transportation.  How  railroads  can  be  made  more  efficient  in  this  regard.  Two 
papers  by  Wm.  P.  Shinn,  with  discussion  by  many  engineers  and  others,  con- 
tributed from  Dec,  1882,  to  June  i883,  and  the  whole  occupying  i46  pp.  Of 
lasting  value  to  chief  engineers  and  managers  of  railroads.  Trans.  A .  S.C.  E. 
Vol.  XI.,  p.  365,  Vol.  XII.,  pp.  126, 180.  i89  and  339. 

See   Railroad  Rates. 

Railroad  Trains.    See  Train  Resistance. 

Railroad  Transfer  Table.    See  Transfer  Table. 

Railroad  Transportation.   -See  Railroad  Traffic  and  Transportation. 

Railroad  Train  Service. 

American  and  Foreign.  By  A-  T.  Hadley.  Gives  a  comparison  of  the  train  ser- 
vice in  the  different  countries.  Shows  the  average  frequency  of  trains  and  the 
proportion  between  train  service  and  population.  R,  R.  Gaz.,  Nov.  25, 
i887. 

See  Railroad  Operation. 

Railroad  Turnouts.     See  Railroad  Curves,  Turnouts. 

Railroad  Turntables. 

Description  of  the  Lawthrop  wrought-iron  turntable.  >^ith  table  of  dimensions 
and  detailed  drawing.     Eng.  News,  April  2,  i887. 

Indian  Railroads.  Gives  drawings,  in  detail,  with  dimensions  for  turn-tables  to 
be  used  on  the  Indian  State  Railroads.     Lon.  Engineer,  Oct.  28. 1887. 

Silver  ton  Railroad  in  Colorado .  Turn  Table  on  the  Main  Track  of  the.  Descrip- 
tion by  C.  W.  Gibbs.  Trans.  A.  S.C.  E.,  Vol.  XXIII.,  1890,  Paper  No.  450,  pp. 
iao-2. 

Railroad  Vision  Test. 

Practical.  A  valuable  paper  by  R.  Bnidenell  Carter,  F.  R.  C-  S.,  discussing 
methods  of  testing  employes  for  color-blindness  and  other  imperfections  of 
vision.    Jour.  Soc.  ArtSt  Jan.  24,  i89o.  Vol.  XXXVIII.,  p.  100. 

Railroad  'Water  Tanks.    See  Water  Tanks. 

Railroad  Wheels.    See  Car  Wheels,      Locomotii>e  Wheels.    Railroad  Rolling  Stock 
Wheels. 
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Railroad  Wreckini:  Outfits,  and  Handling-  Wrecks.  Various  forms  of  special  blocks 
tackles,  etc.,  are  described  and  illustrated.  By  P.  W.  Hymes .  R.  R.  Gax. 
Dec.  5,  i8go,  pp.  836r7,  Dec.  19,  pp.  872-3. 

Railroad  Wrecking  Plant  used  on  Great  Western  Railroad  of  Ireland.  Illus. 
From  Lon.  Engineer.     R*  R.  Gaz.^  July  17,  1885. 

Railroad  Yards.    See  Railroad  Stations  and  Yards.    Railroad  Terminals. 

Railroads.    Abt  System.    See  Railroads,  Rack. 

By  Jules  Morandiere.  Gives  statistics  and  other  information  on  the  construction 
and  working  of  narrow  gauge  and  secondary  roads.  Van  A'os.  En^.  Ma£.  Vol. 
XIX.,  p.  168. 

By  S.  W.  Robinson .  Notes,  with  comments,  from  a  tour  over  Ohio  railroads 
Leading  topics  are  bridges,  curves  and  crossings.  Van»  Nos.  Eng^>  Mag.^  Vol. 
XXVI.,  p.  385;  also  59  of  Science  Series. 

(British)  Board  of  Trade  and  Railways.  Important  document  giving  in  detail 
an  extensive  list  of  requirements  for  railways,  referring  particularly  to  the 
adoption  by  all  English  roads  of  the  block  system  of  signaling  trains,  limiting 
gradients  at  stations,  bridge  loading  and  design,  etc.  Lon.  Engineer,  Oct.  25, 
i889,  Vol,  LXVIII.,  p.  356. 

Algerian  Railways.  An  account  of  the  railways  of  Algiers.  By  Consul  Grellet, 
of  Algiers.    U.  S.  Consul's  Reports,  April,  18^. 

American  and  Foreign  Railways.  Paper  by  Mr.  Willard  Beahan,  member  of 
St.  Louis  Eng.  Club,  read  March  S,  1890.  The  paper  is  a  very  interesting  and 
readable  review  of  the  subject  treated,  pp.  12.  Jour.  Assn.  Eng  Soc,  March, 
i89o,  Vol.  IX..  p.  98. 

Jn  Attstralia.  Giving  average  cost  per  mile,  working  expenses,  net  earnings 
and  mileage.    Eng.  News,  March  30, 1889. 

Of  Austria.  Abstract  from  a  consular  report,  giving  a  brief  description  of  the 
Austrian  railways,  and  the  effect  of  the  zone  passenger  tariif.  Eng.  News,  Nov. 
14, 1891,  pp.  461-2. 

Of  Austria-Hungary .  Extract  from  report  of  MM.  Brawe  and  Weiss.  Short 
account  of  principal  features.    Annates  des  P.  6*  C,  Dec,  1885,  pp.  ioi9, 1058. 

Barre  Railroads.  A  desciiption  of  an  interesting  application  of  steep  grades 
and  switchbacks  in  reaching  several  granite  quarries  at  Barre,  Vt.  Illustrated. 
Eng.  News,  Aug.  3,  i889.  Vol.  XXII..  p.  104. 

Belgian  Railways.  Editorial  correspondence  describing  and  illustrating  track 
details,  and  various  forms  of  locomotives  on  the  Belgian  state  railways.  Eng. 
A'ews,  Jan.  18,  i89i,  pp.  46-8. 

Belgium.  By  S.  Sonnenschein.  Organization  of  branch  and  local  roads  with 
laws  respecting  them.  Archiv.  fur  Eisenbahnwesen,  November  and  Decem- 
ber, 1886,  pp.  748-784:  also  statistics  of  Belgian  roads  for  1883-84,  on  pp.  78S-792 

Berlin  Circuit  Railroad.  A  series  of  articles  containing  a  complete  description 
of  the  great  work.    Z^tschrift  fur  Bauwesen,  x884  and  1885. 

British  India,  and  the  agricultural  products  of  the  country.  Descriptive  ac- 
count.   Arch. fur  Eisenbahnwesen,  188$.  Heft  S.  PP.  570-584. 

Brooklyn  Bridge.    See  Cable  Railroads. 

Canadian  Pacific, 
The  annual  Address  of  Mr.  T.  C.  Keefer,  President  of  Am.  Soc.  C.  E.,  read  at 
the  annual  convention  oi  1888.  Gives  details  of  construction  of  the  C.  P.  R. 
Illustrated  by  several  maps  and  plates,  pp  33.  Trans.  A.  S.  C»  E.<, 
August,  1888,  Vol.  XIX.,  p.  55.  Abstracted  in  R^  R.  Gaz.,  July6, 1888.  Sci. 
Am.  Sup.,  Aug.  4, 1888. 

Article  by  T.  Kennard  Tomson  giving  a  brief  account  of  its  history,  and  de- 
scription of  the  western  portion.  Numerous  illustrations.  Eng.  Mag,, 
Dec.  i89r,  pp.  3i9-25. 
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Ra  Iroads,  continued. 

An  account  of  its  location  and  construction,  by  J.  C.  Jannes,  the  Chief  Engi- 
neer.   Proc,  Inst,  C.  E»,  1884,  Vol.  LXXVI.    Also  a  paper  by  E.  T.  Abbott, 
showing  rate  of  progress  made,  being  the  most  rapid,  probably,  on  record. 
Jour.  AssH,  Eng^,  Soc,  Vol.  IV.,  p.  i5o. 

An  account  of  the  road  from  its  inceptioit  to  its  completion,  with  total  cost  and 
financial  standing,  mileage  and  branch  lines      Sci.  Am.  Sup.,  July  24,  1886. 

/tt  i88q-  Abstract  of  a  paper  read  by  R.  E.  Peary,  C  E.,  U.  S  N.,  at  the  Sea- 
bright  convention  of  the  Am.  Soc.  C.  E.  En^r.  News,  Aug.  3,  i88q.  Vol. 
XXII.,  p.  101,  €t  seg,  • 

Cardenas  6*  Jucaro,  Gives  historical  sketch  of  road;  also  treats  of  its  operating 
expenses,  construction  contracts,  cost  of  construction,  equipments,  etc.  R.  R. 
Gax.,  July  2Q  and  Aug.  5,  1887. 

Cause  of  Shock.  By  H.  Hollerith.  Discusses  the  shock  produced  in  stopping 
trains  in  the  light  of  the  theory  impact.    R.  R.  Gaz.,Ax)ri[  27,  1888. 

Cheapest  Railroad  in  the  World*  Description  of  the  Dublin  and  Wrightsville 
R.  R.,  i9  miles  long,  costing  %Z%^\\  per  mile  complete.  By  Arthur  Pew.  Trans. 
A.  S.  C.  E.,  Vol.  XXIII.,  1890,  Paper  No.  449,  pp.  111-19. 

Chemin  de  Fer  Glissant.  Description  of  a  novel  railway,  in  which  the  trains  are 
propelled  by  water  pressure*  at  a  high  velocity,  up  steep  grades.  Illustrated. 
Eng-.  News,  Aug.  3i,  1889.  Vol.  XXII.,  p.  i96;  Eng".  News,  Oct.  26,  i889. 

Chemin  de  Fer  Glissant.  A  very  complete  illustrated  description  of  the  sliding 
railway  exhibited  at  the  Paris  Exhibition.  Paper  read  by  Sir  Douglas  Galton 
before  the  Society  of  Arts.  Jour.  Soc.  Arts,  March  14,  i89o,  pp.  394-4o7.  Sci. 
Am.  Sup.,  No.  753,  June  7.  i89o.  pp.  12038-31;  also  Mechanics,  Oct.  and  Nov.. 
i889. 

Chili,  Railroads  in.  Map  and  description.  R,  R,  Gas.,  Nov.  23;  Eng^.  News 
Dec.  8,  x888. 

Chili.    By  F.  W.  Conn.    Descriptive  paper.    R.  R.  Gas..  Oct.  24,  i89o,  pp.  735-7. 

China.    Abstractofapaper  on  "Railways  and  Collieries  in  North  China,"  by 
Mr.  C.  W.  Kinder,  M.  I.  C  E..  giving  some  information  on  the  progress  of 
railroad  construction  in  that  country.    R.  R.  Gas.,  April  xo,  i89i,  pp.  247.8. 

Cleveland  Loop'Line  Railway  and  Her  Magnificent  Outside  Harbor.  Paper  by 
John  H.  Sargent,  read  before  the  Civil  Engineers*  Club  of  Cleveland  7»ur. 
Assn.  Eng.  Soc.,  Feb.,  i89o,  Vol.  IX.,  pp.  58-62. 

And  Collieries  of  North  China.  A  paper  by  Mr.  C.  W.  Kinder,  M.  I.  C-  E..  de- 
scribing briefly  the  condition  of  the  various  departments  of  construction  and 
maintenance,  traffic  management,  etc..  with  brief  statement  of  coal  deposits 
and  workings.  Reprinted  from  Selected  Papers,  Proc.  Inst.  CE.  Iron,  April 
24, 189X,  PP*  355-59. 

Corinth.  By  Armand  Saint  Yves.  Abstract  from  Annates  des  Fonts  et  Chaussees, 
6th  series,  Vol.  XVI.,  1888,  p.  392.     Proc.  Inst.  C.  E.,Vo\,  XCVI.,  x888.  p.  379. 

Darjeeling'Himalayan  Railroad  Rollinsr  Stock.  Brief  description  of  the  more 
marked  peculiarities  of  the  rolling  stock  on  this  2-foot  gauge  Indian  railway: 
also  an  illustration  showing  a  train  of  i4  cars  and  engine  on  a  curve  of  7o-foot 
radius.    Ind.  Eng.,  Oct.  26.  i889. 

The  Demter,  Colorado  Canon  ^  Pacific  R.  R.  Project.  An  interesting  paper  on 
the  Grand  canon  of  the  Colorado  by  Mr.  Robert  B.  Stanton.  Fully  illustrated 
by  maps  and  large  inset,  giving  several  views.  Eng.  News,  Sept.  21,  iii89.  Vol. 
XXII..  p.  269. 

Denver,  Colorado  Canon  and  Pacific  Railroad  Project.  Very  complete  discussion 
as  to  the  practicability  of  the  route,  illustrated  by  many  engravings  from 
photographs.  By  Bobert  B.  Stanton,  Chief  Engineer.  £n£.  News,  Oct.  18,  1890. 
pp.  X4i^,  353-6.    Editorial,  ibid,  pp.  349-50. 
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Earnings  H/  German  Railroads  per  Kilometre.  Tables  and  diagram.  Wochm- 
schri/ides  osten.  In£.  u.  Arch.  V.,  August  15,  29,  i89o,  pp.  a83-5,  ao7-S. 

Effect  oft  on  the  Value  0/  Lands,  By  Gen.  W.  S.  Rosencrans.  Contains  rules  for 
calculating  the  value  of  land  on  a  basis  of  its  distance  from  the  railroad.  Van 
Nos.  En£.  Ma£,%  Vol.  VIII.,  p.  540. 

Effect  of  Invention  Upon,    See  Addresses^  Chanute. 

Electric,    See  Electric  Railroads,  Application^  etc. 

Elevated,    See  Railroads^  Elevated^  below, 

English  and  American  Compared. 
By  Ekl.  B.  Dorsey.    An  article  of  some  80  pages,  comparing  methods  of  con- 
struction and  management.    Trans.  A,  S,  C,  E.,  Vol.  XV.,  p.  i.    Abstract 
three  columns  in  length  in  Ens'.  ISfews,  April  10,  x886.  ^ 

By  E.  B.  Dorsey.  A  supplementary  paper.  Gives  tables  showing  the  cost  of 
transportation  of  freight  and  passengers  on  some  of  the  leading  English  and 
American  roads.  Also  cost  of  maintenance  of  way,  repairs  and  renewal  of 
locomotives,  motive  power  and  total  operating  expenses.  Also  discussion 
on  the  same.    Trans.  A.S.C.E.,  Nov.,  z886. 

An  additional  paper  by  Mr.  Dorsey,  giving  cost  of  maintenance  of  way,  re- 
pairs and  renewals  of  locomotives,  motive  power  and  total  operating  ex- 
penses.   En£.  NewSt]M\v  10,  1886. 

A  discussion  of  Mr.  Dorsey  s  paper.    Editorial  R.  R.  Ga»„  Dec.  i4,  188S. 

A  very  pleasing  and  profitable  article,  contrasting  the  methods  and  accom- 
modations of  the  two  countries  in  passenger  travel.  Illustrated.  Harper's 
Monthly  Mag,,  August,  i885.  Also  paper  by  E.  B.  Dorsey  in  Iron  Age,  Aug 
20,  x885. 

English  and  Foreign  Compared.     Lon-  Eng.,  May  7, 1886. 

English  Railways.  A  series  of  articles  giving  many  details  of  English  railway 
practice.  From  notes  by  E.  E.  Russell  Tratman.  Eng,  News,  Feb.  7i  i89i,  pp. 
1 36-7,  etseq. 

European^  as  they  Appear  to  an  American  Engineer.  Gives  brief  description  of 
some  of  the  most  prominent  features  m  the  construction  and  workings  of  the 
European  railroads.     Trans.  A.S.  C.  £..  Vol.  III.,  p.  61. 

Extension  of,  in  Prussia.  Account  of  the  project  now  under  way.  Archiv.  fur 
Eisenbahnwesen,  1886,  pp.  332-52. 

Festimog,  as  a  Type.  A  short  history  of  the  road,  with  a  discussion,  bearing  on 
the  question  of  broad  vs.  narrow  gauges.  Van  Nos.  Eng.  Mag,,  Vol.  VIII..  p. 
3o5. 

France,    {Statistics  for  j^.)    Archiv  fur  Eisenbahnwesen.    1886,  pp.  519-42. 

French  Railways,  Editorial  correspondence  describing  the  peculiar  features  of 
some  French  railways;  with  diagrams  of  rolling  stock,  etc.  Eng,  News,  July 
11,  1891.  pp.  25-7. 

Future  Development.  By  J.  W.  Grover.  Van  Nos.  Eng.  Mag.,  Vol.  VIII., 
p.  53i. 

German  Notes  on  American  Railroads,  Report  of  Herr  Von  Borries  before  the 
Verein  fur  Eisenbahnkunde,  of  his  inspection  tour  in  this  country.  From 
Glaser's  Annalen.  R,  R.  Gaz.,  October  23,  i89i,  p.  740,  November  6,  i89i, 
p.  781. 

German  Studies  0/  American  Railroads.  Interesting  article  giving  an  account  of 
the  effect  of  American  railroads  on  the  development  of  railroads  In  Germany. 
R.  R.  Gaz,,  Feb.  i3,  1891,  pp.  111-12,  et  seg . 

Germany  and  England  in  the  years  1881-83.  Com];>anson  as  regards  statistics, 
finances,  rolling  stock,  etc.    Archiv,  fur  Eisenbahnwesen,  i885,  pp.  585-596. 
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Government  Cancel  of.  By  J .  F.  Schruber.  Arch./.  Eiseniahnwesen.  x886,  pp. 
457.  478. 

Greenock  and  Gamroci /failwAy,  ScotlsiTid,  A  complete  description  of  bridges. 
Tunnels,  stations,  quays,  etc.,  giving  a  very  good  idea  of  English  practice  in 
in  railway  construction.  Lon.  En^".,  February  22,  1889.  Vol.  XLVII.,  p.  193, 
et  seg. 

History  of. 
Early.    By  J.  Dutton  Steele.    Gives  short  account  of  the  early  history  of  rail- 
ways and  origin  of  gauge  in  England  and  United  States.     Trans.  A.  S.  C 
E„  Vol.  II..  p.  53. 

Between  Cleveland  and  Chica£ro.    By  J.  H.  Sargent.    Gives  history  of  the  con- 
.  struction  of  the  early  roads,  and  details  some  of  the  methods  employed. 
Jour.  Assn.  En£:  Soc,  Sept.,  1887,  and  R.  R.  Gaz.,  Sept.  3o,  1887. 

L.  S.  &•  M.  S.  By  C  P.  Leland.  Gives  history  of  early  roads  that  were  con- 
solidated to  form  the  Lake  Shore  &  Michigan  Southern  Railway.  7our. 
Assn.  En£.  Soc,  Sept.,  i887,  and  R.  R.  Gaz.,  Sept  23,  1887. 

In  Russia.    By  H.  Claus.    Short  account  of  the  principal  roads.    Arckw  fttr 
•    Eisenbahmvesen,  Jan.  and  Feb.  1887,  pp.  50-66. 

Hoellenthal  Railway,  Details  of  Permanent  Way.  The  details  of  the  rack  rail- 
way are  fully  illustrated.  Tables  of  cost  of  tunnels  and  bridges  are  also 
given.    Lon.  Eng-.t  Jan.  3o.  i89i,  pp.  i3^4o,  etseg. 

Hudson  Bay  Railway.  Description  of  the  road  now  building  from  Winnipeg 
to  Hudson  Bay.  with  maps.    Eng',  News,  Dec.  18, 1886. 

Hung'arian.  Brief  historical  sketch  and  some  results  of  the  workings  of  the 
new  "zone  tarifT'.    R.  R.  Gaz.,  May  9.  i89o. 

Inclined  Plane,    ^te  Railroads,  Inclined  Plane.    Railroads,  Rack. 

India  and  Burma.  By  H.  S.  Hallett.  A  paper  before  the  Soc.  of  Arts  advocating 
the  borrowing  j£4o,oo3,ooo  a  year  for  xo  years  for  the  construction  of  railways  in 
India  and  Burma.    Jour.  Soc.  Arts^  March  4, 1887. 

Indian  Railways.  The  broad  and  narrow  gauge  systems  contrasted.  A  paper 
by  Francis  J.  Waring,  M.  Inst.  C.  £.;  together  with  discussion  and  correspond- 
ence on  same.    Pp.  88.    Proc.  Inst.  C.  E.^   Vol.  XCVII.,   p.  106.      London. 

India.  A  long  historical  and  descriptive  paper  read  before  the  Society  of  Arts 
by  Sir  Theodore  C.  Hope,  K.  C.  S.  L  2  tables  of  mileage  and  a  map.  7<ner. 
Soc.  Arts,  June  21,  1890,  pp.  717-26:  discussion,  pp.  726-30.  Sci.  Am.  Sup.,  No. 
726,  July  :6,  i89o,  p.  i2,i36. 

India,  Railway  and  Trade  in.  An  exhaustive  paper  by  Sir  Juland  Dan  vers,  K. 
C.  S.  I.    7(mr.  Soc.  Arts,  April  5,  i889.  Vol.  XXXVII..  p.  451. 

Indo-European,  Project.  Gives  map  showing  the  location  of  the  English  route 
from  Constantinople  to  India:  and  a  description  of  the  country.  Eng-'  News, 
Aug.  27,  i887. 

Inter 'Continental.  Description  and  map  of  a  proposed  route  through  Central 
America.    R.  R,  Gaz.,  April  18.  i89o,  p.  262. 

Italy.  On  the  tramways  and  narrow  gauge  roads  of  Italy.  By  Juttner.  Archiv 
fur  Eisenbahnwesen,  18S6,  pp.  47ii-5o2.  Laws,  traffic,  construction  and  manage- 
ment briefly  discussed. 

Japan.  Extract  from  report  of  Secretary  of  the  British  Legation  of  Tokio. 
Maps  and  descriptions.    Am.  Mfr.,  Dec.  10, 1885. 

Jungfrau  Railway.  The  substance  of  a  lecture  given  by  Herr  R.  Boder  before 
Austrian  Engineers  and  Architects'  Association.  Eng.  News,  March  29,  i89o, 
Vol.,  XXIII.  p.  296. 
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Jungfrau  Railway,  Projected.    An  illustrated  article  by  Chas.  King.    It  is  pro- 
posed that  the  carriaice  shall  form  a  piston  moving  in  the  tunnel  as  a  cylinder, 
the  latter  being  closed  at  both  ends  by  tight  doors.    Lon.  Eng„  July  4,  1890, 
pp.  7-10. 
Lartigtte  System.      Gives  brief  description  of  Listowel  &  Ballybunion  Railway, 
Ireland.    It  is  10  miles  long  and  built  on  the  Lartigue  single  rail  system.    Gives 
cuts  of  rolling  stock  and  details  of  roadbed.      Lon.  Ensrmeer,   March  2  and  q, 
1888.    Sci.  Am.  Sup.y  April  7, 1888. 
Legislation. 
In  England.      By  £d.  E.  R.  Tratman.     Gives  an  acount  of  the  surveys,  maps, 
estimates,  etc.,  preliminary  to  obtaining  a  charter.  Eng.  NevoSt  August  i, 
18S5. 

Italian  Railroad  law  of  April  27t  i2Ss>  and  the  new  traffic  agreements.    By  Dr. 

Pieck.    A  paper  that  will  be  of  value  to  all  who  are  interested  in  economic 

questons  regarding  railroad  policy.    Archiv  fur  Eisenbahmvesen,  i8b6,  pp. 

I4I-288. 
Italian  Railway  law  of  April  27,  is  given  in  full  in  Archiv.  fur  Eisenuahnwesen^ 

1886,  pp.  364^08. 
See  Railroad  Management.    Railroads,  Government  Control  of. 

Mexico.  Brief  history  of  the  principal  Mexican  railroads.  Abstracted  from  Z,« 
Genie  Civil.  Map  and  view  of  the  Wimmer  viaduct.  Sci.  Am.  Sup.,  No.  752, 
May  3i,  i89o,  p.  120 11. 

Mexico.  Valuable  paper  by  William  Barclay  Parsons.  Trans.  A.  S.  C.  E.% 
April,  1890,  Vol.  XXII..  pp.  233-247. 

The  Multiple  Dispatch  Railway.  The  invention  consistsof  three  continuous 
platforms,  of  which  the  middle  one,  containing  the  seats,  travels  on  the  peri- 
phery of  the  wheels,  while  the  outer  ones  are  attached  to  the  axles  and  thus 
move  at  half  the  speed  of  the  inner  one.  Designed  to  carry  large  numbers  of 
people  at  slow  speeds,  as  at  expositions,  etc.  A  paper  by  Max  E.  Schmidt,  be- 
fore the  West  Soc.  Engrs.    Jour.  Assn.  Eng.  Soc,  February,  1891,  pp.  68  *fl. 

The  Multiple  Speed  Railway  at  Jackson  Park,  Chicago.  Description  with  details 
drawings  ot  the  rolling  stock  of  (he  temporary  road  to  be  built  at  Jackson 
Park.    Ry.Rev.t  Sept.  11,  i89i,  pp.  596-7.    R.  R»  Gaz.,  Sept,  11,  1891,  p.  632. 

Narrow  Gauge.    See  Railroads.  Narrow  Gauge  below. 

Notes  on  Railroads  and  Railroad  Tunnels  in  Wisconsin.  Brief  paper  by  Mr^ 
Woodman  before  the  Engrs'  Clubs  of  St.  Paul  and  Minneapolis,  describing 
methods  of  work,  progress  and  cost.      Jour.  Assn,  Eng.  Soc,  Oct.,  i^i,  pp- 

463-5, 

Operating  by  Electricity.  Paper  by  Mr.  W.  E.  Hall,  read  before  the  Cincinnati 
meetingof  the  A.  S.  M.  E.  The  paper  showed  some  of  the  advantages  of 
such  operation.  It  was  followed  by  a  discussion  in  which  Mr.  Scheffler,  Acting 
Superintendent  of  the  Westinghouse  Electric  Co..  estimated  in  details  the  cost 
of  an  electric  railroad  plant  and  the  expense  of  operating  it;  he  showed  that  it 
is  impossible  at  present  for  electricity  to  compete  with  steam  on  long  roads. 
£»^.  TViwf,  July  12,  i89o,  pp.  27-30.  Trans, A,  S,  M.  E.,  Vol.  XL,  1890,  pp. 
839-67. 

Pad  fie, and  the  Government.  Editorials  showing  how  the  present  difficulties 
have  arisen,  and  examines  the  plans  proposed  for  their  salvation.  R.  R.  Gaz., 
Jan.  27,  et  seg.,  1887* 

Pan- American  Railroad,  An  article  by  F.  W.  Conn,  C.  E.,  describing  a  propos- 
ed route  and  giving  illustration  of  many  interesting  features  of  the  countries 
passed  through.    Eng.  Mag.,  Aug.,  i89x,  pp.  627-42. 

Pan-American.  A  proposed  route  with  somewhat  detailed  description,  and  map* 
By  F.  W.  Conn,  C.  E.    R,  R.  Gaz.,  May  29, 1891,  pp.  366-7. 
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Past  and  Prospective.  A  brief  popular  paper  by  J.  H.  Sargent,  read  before  the 
C.  E.  Club  of  Cleveland,  your,  Assn.  Ensr.  Soc.,  Dec,  i89o,  pp.  574-9.  Discus- 
sion, pp.  576-82.    Reprinted  in  Py.  Pev„  Jan.  31,  1891,  pp.  67^. 

Pneumatic.  An  account  of  an  ingenious  method  for  using  compressed  air  as  a 
motive  power.  The  principal  point  of  special  interest  is  the  manner  of  opening 
and  closing  the  slot  of  the  air  tube  bjr  a  mechanical  device  of  great  originality. 
Enr.  News,  March  aa.  i89o.  Vol.  XXIII.,  p.  269. 

Principles  of.  By  Prof.  C  D.  Jameson.  An  extensive  work,  begun  in  a  serial 
form  in  the  November  number  of  the  P,R.  &»  En£r.  Jour.,  1887.  Promises  to 
be  a  very  clear  exposition  of  the  subject,  accessible  to  those  not  familiar  with 
the  higher  mathematics 

Pro/press  in  Transportation.    See  Addresses,  Chanute. 

The  Projected  Maduro-Mamorexo9A  in  Brazil.     Account  of  preliminary  works 
character  of  the  country,  etc.      Wochenschrift  dcs  Oesterr.  Ing^,  und  Arch.-V., 
1886,  pp.  ii3-iiS,  141-144- 

The  Projected  Siberian  R,  R.  This  road.  6,660  miles  long,  from  St.  Petersburgh, 
is  described  by  A.  Zdziarski  in  R.  R.  &*  En£r.  your.,  June,  1890,  pp.  2)8-61. 

Proposed  Railway  through  Siberia.  A  paper  by  W.  M.  Cunningham  giving  a 
somewhat  detailed  description  of  this  railway.  Proc.  Inst.  C -ff..  Vol.  CVI., 
ib9i,  pp.  280-91. 

Proposed  Railway  througrh  Central  Africa.  By  W.  Wiseman.  M.  I.  C.  E.  Dis- 
cusses the  importance  and  advantages  of  such  a  road,  and  gives  outline  of  pro- 
posed route.    Lon.  Engineer,  July  17,  i89i,  et  seg. 

Suakim-Berber  Railroad,  Africa.  An  account  of  a  reconnoissance  of  the  line  in 
1875.  By  H.  G.  Prout,  of  the  Egyptian  Army,  with  a  plan  and  profile  of  the 
line,  and  other  valuable  data.    Eng.  News,  March  7,  t88$. 

Rack.    See  Railroads,  Rack  Below . 

Railway  Stations  at  Nicaragua.  Description,  with  map,  of  the  existing  proposed 
railways.    Eng.  News,  Aug.  29,  i89i,  p.  180. 

Ratio  0/  Population  to  Mileage.  By  W.  H.  White.  Gives  diagram  showing  the 
ratio  of  population  to  railroad  mileage,  and  the  probable  increase  of  mileage 
demanded.    R.  R.  Gas.,  Oct.  5,  188S. 

Relation  of,  to  the  State.  By  Wm.  P.  Shinn,  C.  E.  A  series  of  articles  giving 
the  latest  legislative  enactments  and  decisions,  ^j'.  ^«f.,  March  6, 1886,  f/ 
seg. 

Reminiscences  and  Experiences  of  early  engineering  operations  on  railroads,  with 
especial  reference  to  steep  inclines.  By  W.  Milnor  Roberts.  T^ans.  A.  S.  C. 
E.,  Vol.  VII.,  (i878),  p.  i97-2i5. 

Report  0/  Railroad  Commissioners  for  State  of  Rhode  Island,  /(^i^o,  contains  con- 
siderable information  and  data  of  a  somewhat  local  character.  £.  L.  Freeman. 
Comm'r.,  Providence,  R.  I. 

Report  on  the  Applications  of  Electricity  to  Railways.  By  MM.  E.  Sartiaux  and 
Z.  Weissenbruch.  This  report  summarizes  the  proceedings  at  the  third  ses> 
sionof  the  "International  Railway  Congress,"  held  in  i889  at  Paris,  Elec. 
Rev.,  November  29,  i889,  p.  611. 

Report  of  the  Work  of  the  3rd  International  Railway  Congress  (i88q).  Wornes 
de  Romilly.  Account  of  the  28  subjects  submitted  with  an  abstract  of  the  dis- 
cussion and  the  text  of  the  conclusions  arrived  at.  Covers  all  branches  ot  the 
departments  of  operation,  maintenance  of  way,  rolling  stock,  railroad  and 
canal  rates,  application  of  electricity,  and  labor  problems.  Annates  des  P,  &* 
C,  Jan.,  i8qi,  pp.  1-212. 

Report  of  the  Internatiofial  American  Conference  Relative  to  an  Inter-Continental 
Railroad.    Washington,  i89j.    Large  8vo.:  pp.  2i4.    5  maps.  An  appendix  con- 
tains the  special  report  of  Lieut.  Geo.  A.  Zinn,  U.  S.  A.    Brief  abstract  with 
maps  in  En^.  Neros,  Sept.  6,  1890.  p.  294. 
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Rig-ht  of  IVay  for.  Paper  by  Julian  A.  Hall  discussing  methods  of  securing 
right  of  way,  form  of  records,  proper  officers  to  take  charge  of  the  matter,  etc., 
with  discussion.     Trans,  A.  S.  C.  E.,  VoL  XXV.,  Sept ,  i89i,  pp.  3i3-42. 

Schuykill  River,  East  Side,  By  H.  T.  Douglas.  Gives  details  of  the  work  at 
Philadelphia:  shows  tunnel  sections,  etc.    Eng",  News,  March  5,  1887. 

South  African,  Gives  map  showing  their  location  and  data  of  population,  trade, 
etc.    R,  R.  Gast,,  Nov.  aS,  1887. 

The  State  and  the  Railroads,  A  paper  by  L.  P.  Morehouse,  read  before  the 
Western  Soc.  En g'rs.,  advocating  some  method  of  State  Arbitration  in  dis- 
putes between  employers  and  employees.  7our.  Assn.  En£,  «S<7^..  Dec.  1890, 
pp.  566-74.    Ry.  Rev.,  Jan.  3i,  i89i,  pp.  77-8. 

Railroads.    Statistics  of ,    Sfte  Railroad  Statistics, 

St.  Gothard.  Brief  description  of  various  engineering  works.  Illus.  En^,  News^ 
Jan.  6, 1883,  pp.  1-3. 

Street  Railroads.    See  Street  Railroads. 

Swedish.  By  W.  Koersner.  Treats  of  the  railroads  of  Europe,  but  more  espe- 
cially with  the  development  of  the  railrods  in  Sweden.  Maps  and  tables  of 
revenues,  etc.    Lon.  En^.,  Jan.  6, 1S88. 

Switchback,    ^^  Railroads,  Switchback . 

Telpher.    See  Telpherage. 

Three  Rail.  An  article  giving  details  of  tests  made  on  the  centre  rail  system  in 
Brazil.     Van  Nos.  En£r,  Afa^,,  Vol.  VII.,  p.  394. 

Timber  for.    See  Timber. 

Transandine.  An  interesting  account  of  the  progress  of  the  work.  Map  and 
views.    Lon.  En^.,  Sept.  iq,  ifc9o,  pp.  329-32. 

Railroad  Accidents.  Derailments  and  their  Cause.  Ed.  in  Ry.  Ag-e,  June  21,  1890, 
p.  428. 

Underground,    See  Railroads,  UndergrouTtd. 

West  Shore.  Reminiscences  of.  By  Wm.  H.  Searles.  Many  interesting  partic- 
ulars given.    Jour.  Assn.  Eng.  Soc,  Vol.  IV.,  p.  413. 

The  Western  Railroad  Situation.  Article  by  Mr.  M.  L.  Scudder,  Jr.,  discussing 
the  economies  of  the  present  railway  situation.  Belford's  Mag.,  Jan.,  1890,  Vol. 
IV..  p.  227. 

See  Electric  Motors,  Comparative  Tests,  Electric  Railroads.  Interstate  Com- 
merce Commission. 

Railroads  and  TVaterways,  Relative  Advantages  of,  in  Germany.  By  M.  Todt.  A 
valuable  paper  giving  statistics  relative  to  the  quantities  of  goods  carried  in 
Germany  by  rail  and  by  water,  ratio  of  tons  to  population,  etc. ;  also  discusses 
the  relative  advantages  of  the  railroads  and  waterways.  Translated  from  the 
Bulletin  du  Ministere  des  Travaux  Publics  for  the  Journal  Royal  Statistical 
Society,  July,  18&8;  abstracted  Jour.  Soc.  Arts,  Aug.  3i,  iS:88. 

Railroads,  Elevated. 

Gives  detail  of  Iron  work  on  the  Inter-state  Rapid  Transit  Railroad,  K.  C.  Eng. 
News,  May  19,  1888. 

Berlin  (elevated)  City  R.  R.  Full  description  of  the  whole  line,  bridges,  stations 
and  other  structures,  with  details.  One  station  covered  with  a  roof,  being 
approx.  a  semi-circle  of  65  ft.  radius,  the  rafters  hinged  at  the  crown  and  at 
the  springing,  the  springing  on  top  of  wall  some  20  ft.  above  the  ground  level. 
Zeitschr.f.  Bauwesen,  1884  and  i885. 

Berlin.  Gives  a  complete  account  ot  the  structure,  with  details  of  construction^ 
traffic,  etc.    Illustrated.    Eng.  &»  Build.  Rec,  Feb.  4,  €t  se<t .,  188S. 
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Railroads,  Elevated,  continued. 

Berlin.  The  Metropolitan  of.  Gives  details  of  the  elevated  railroad  in  Berlin, 
R.  R.   Gaz.,  May  6,  1887. 

Chicairo  and  South  Side  Railway .  General  description,  specifications,  dimen- 
sions, moments  and  stresses  of  superstructure,  etc.  Illustrated.  R.  R.  Gaz., 
April  4,  i89o,  Vol.  XXII.,  p.  226. 

Chicasro^  Lake  Street.  Brief  illustrated  article  describing  the  general  method  of 
constructing  this  elevated  road.  J.  Q.  Baird,  Chief  Engineer.  R.R.  Gaz., 
March  7i  1890,  Vol.  XXII..  p.  i54. 

Liverpool  Elevated  Railway.  Illustrated  description  by  J .  C.  Robinson.  St.  Ry. 
Rev.,  Aug.  189Z.  pp.  3o9-i2. 

Meigs  System  of.  An  abstract  from  the  report  of  the  Mass.  State  Board  of  R. 
R.  Commissioners  on  "the  safety  and  strength  of  the  Meigs  elevated  railway, 
so-called,  in  Cambridge,  and  the  rolling  stock  and  motive  power  used  there- 
on."   Eng^.  News,  Jan.  12.  i884. 

Meigs.  A  description  of  the  system  as  built  at  East  Cambridge,  Mass.:  also  th« 
report  of  Gen.  Stark.  C.  E.  The  same  to  Board  of  Railroad  Commissioners. 
Sci.  Am.  Sup.,  Feb.  5.  1887. 

Meigs  System,  a  description  of  the,  as  built  in  Cambridge.  Mass.  A  single  track  on 
a  single  line  of  columns.  A  paper  by  F.  E.  Galloupe,  before  A.  S.  M.  £. 
Illustrated.    Printed  in  Am.  Eng.,  Nov.  19,  1^85. 

New  York. 
Gives  review  of  the  Manhattan  Elevated  Railroad,  number  of  its  employes,  and 
other  data  and  statistics.    R.  R.  Gas.,  July  15,  2s  and  29,  iWyiSci,  Am.  Suf.^ 
Sept.  24,  i8h7. 

The  Construction  of  the  Second  Ave.  Line,  New  York.  By  G.  T.  Hall.  De- 
scribes details,  special  methods  of  obtaining  foundations,  etc.  Fully  illus- 
trated.   Trans.  A.  S.  C  E.,  Vol.  X.  (1881),  p.  107-134;  Eng.  Neivs.  Oct  21, 

1882.  pp.  363-5,  7o. 

Details  of  Foundations,  By  C.  F.  Carpenter,  C.  E.  Illustrated  description. 
Eng.  News,  Jan.  24,  1880,  pp.  29-32. 

//ow  they  are  taken  Care  of.  Article  slating  methods  of  inspection  and  repair- 
ing in  daily  use  on  the  New  York  City  elevated  roads.  Also  illustrations  of 
methods  of  supporting  roadway  while  superstructure  or  columns  are  un- 
dergoing repairs.    Iron  Age,  Feb.  6,  i89o,  p.  206. 

Report  of  Com,  of  Am,  Soc.  on  Rapid  Transit  and  Terminal  Freight  Facilities 
at  New  York.  O.  Chanute,  chairman.  A  valuable  report.  Trans.A.S.C. 
E.,  Vol.  IV.  (1875),  p.  1-80.    Discussion,  p.  24o-263. 

Two  articles  giving  minute  account  of  the  organization  and  operation.  R.  R- 
Gaz.,  July  15  and  22,  i887. 

Short-Nesmith  System.  Now  in  use  in  Denver,  Col.  A  series  system,  using 
conductors  in  a  conduit,  with  circuit  openers  at  intervals  in  the  line.  De- 
scription, with  illustrations.  Elec.  World,  April  2,  1S87;  also  in  Electrician 
6*  Elec.  Eng,t  April,  i887. 

Single-Rail  Elevated.  The  Lartigue  System  as  now  in  operation  in  London, 
Eng.  A  very  interesting  new  departure  in  this  line,  designed  to  accommodate 
sparsely  settled  regions,  to  serve  as  freight  tramway,  etc.  Illustrated.  Iron, 
Sept.  3. 1886. 

Single  Rail.  Gives  a  historical  review  of  the  subject,  and  describes  the  road 
constructed  on  the  Lartigue  System  at  Westminster,  with  cost.  Sci.  Am.  Sup.. 
March  12,  1887. 

Vienna.  Lively  discussion  regarding  the  projects  that  have  been  proposed  by 
the  Austrian  Soc.  of  Engineers.  IV'ochcnschr.  d.  Ocster.  Ing.  u.  Arch.  V.,  1886, 
Nos.  i9,  2 J,  21,  22,  23. 
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Railroads,  Inclined  Plane. 

To  take  the  place  of  a  series  of  canal  locks  on  the  Elbing-Oberland  canal,  built 
1874-1881.  Oiperated  by  wire  rope  traction  The  car  is  run  under  the  boats 
whil^  they  are  afloat,  the  boat  remains  on  a  horizontal  keel  throughout,  the 
track  passing  a  summit  and  permitting  the  car  and  boat  to  dip  into  the  water 
again.  The  old  planes  on  this  canal,  built  i844-i86o,  were  modeled  after  the  old 
Morris  &  Essex  Canal  planes.    Zeitschr.f,  Bauwesent  1885-63. 

Gravity  Plane  ai  Moulton  Hill Afine,  Quebec.  Aplane4,oooft  long  to  transport 
ore  from  the  mine  to  the  railroad.  Loaded  cars  attached  to  one  end  of  the 
rope  are  made  to  furnish  a  portion  of  the  power  necessary  to  haul  up  the 
empty  cars.  Description  by  F.  J.  Falding.  Illus.  E.  <&*  M,  Jour.,  Jan  3i, 
]89i,  pp.  143-4. 

Hastings  Cliff  Tramway.  Illustrations  of  gear  and  winding  machinery  of  this 
inclined  railway.    Lon.  En^rineer,  July  24, 1891,  pp.  74-5. 

Lookout  Afountain.  Fully  described  and  illustrated.  A  three-rail  road,  operated 
by  Wire  cable.     Trans.  A,  I.  M,  E,,  Duluth  meeting,  1S87. 

Lookout  Mountain.    By  W.  H.  Adams,  before  the  American  Society  of  Mechan- 
ical Engineers.    Gives  full  description  ol  the  inclined  railroad  up  Lookout 
Mountain.  Tenn.,  with  profile  and  plan  of  road,  engine  plant  and  details  of 
cars, etc.    En£r.News,}2Ln.T,\^Si&:Sci.  ATn^Sup.,  May  12,   1888;  Lon.  En^^., 
March  3o,  i8b8.    Abstracted  Proc.  Inst.  C.  E.,  Vol.  XCII.,  pp.  463-4. 

Madison,  Ind.  By  M.  J.  Becker.  An  illustrated  description  of  this  road,  which  is 
7,000  feet  long,  on  a  grade  of  i  in  i7.  The  road  has  been  in  operation  some  40 
years.     Trans.  A.   S.  C.  E.,  Vol.  VII.  (i87S),  pp.  68-77'    Discussion,  p.  216. 

Pittsburgh.  A  description  of  the  plant  and  machinery.  Illustrated.  Am.  Eng., 
April  10, 1885. 

Proposed  System  for  Mountain  Roads.  By  Ed.  M.  Rogers.  Gives  a  short  history 
of  inclined  planes,  and  proposes  the  use  of  counter-weights,  thus  making  a 
gravity  system.     Van  Nos.  Eng.  Mag.,  Vol.  XXIV.,  p.  56. 

Steep  Inclines.  The  Trincheras  Steep  Incline  on  the  Puerto  Cabello  &  Valencia 
Railway,  Venezuela.  A  brief  paper  by  John  Carruthers,  M.  Inst.  C.  E.  Proc. 
Inst.  C.  E.%  Vol.  XCVI.,  p.  120.  Discussion  and  correspondence,  Proc  Inst.  C. 
^.,  Vol.  XC VI.,  p.  145. 

Their  Defects.  By  Prof.  Osborne  Reynolds,  before  the  Inst.  Civ.  Engrs.,  Lon- 
don. The  errors  from  friction,  inertia  and  stretch  of  cord  carefully  investigated, 
and  results  given.  Abstract  of  paper  in  Lon.  Eng.,  June  12,  i8S5:  also  in  Am. 
Eng.,  July  3,  i885. 

See  Railroads  t  Back.    Cable.    Railroad  Systems. 

Railroads,  Narro^v  Gauge. 

By  Auguste  Moreau.  A  minute  discussion  of  relative  economies  by  a  confirmed 
narrow-ganger.  Much  studied,  but  ex  parte.  S8  pages.  Mem.  Soc.  dei  Ing. 
Civ..  Dec,  18S4. 

Constitution  and  Equipment  of.  A  paper  by  A.  L.  Reed  before  the  Mich .  Assn. 
Sur.  &  Engrs.,  describing  the  various  branches  of  such  work,  Eng.  News, 
March  i5,  22,  1884. 

Narrow  versus  Standard  Gauge.  By  C.  H.  Hudson.  A  comparison  of  advan- 
tages for  transportating  freight,  showing  the  great  advantage  of  the  standard 
gauge.    Jour.  Assn.  Eng.  Soc.,  Vol.  V.,  p.  6. 

Railroads,  Rack. 

Abt  Rack-Railways  in  the  WorVd.  Brief  statistics  of  the  16  different  lines.  From 
Le  Gfnie  Civil.    Eng.  News,  Aug.  29,  i89i,  pp.  i86-7. 

The  Abt  Rack- Rail  System.  Illustrated  description  of  the  rack-rail  system  for 
mountain  railroads,  devised  by  Herr  Roman  Abt,  the  best  system  of  the  kind 
yet  introduced,  and  an  account  of  recent  progress  made.  R.  R.&'  Eng.  7our., 
Oct.,  1888,  and  Jan..  i889. 
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Railroads,  Rack^  continued. 

Abt  System,  Indian  Experiments,  Gives  details  of  experiments  made  on  a  sec- 
tion railroad  built  on  the  Abt  system  over  the  Bolan  Pass.  Lon.  Eniin^^,  July 
i3.  1888. 

The  Abt  System  of,  for  Steep  Inclines.  By  W.  W.  Evans,  before  the  Am.  Soc.  of 
C.  E.    R,  R,  Gaz.,  Jan.  7  and  14,  i887. 

Abt  Visp-Zermatt  Railway.  A  line  in  Southern  Switzerland  which  when  com- 
pleted will  be  ao  miles  in  length.  Description  in  £n£r.  News,  Oct.  aS,  1890,  pp. 
367-8. 

AiTudios  System  of  Mountain  Railways,  In  this  system,  a  movinK  cable  along- 
side the  track  operates  the  mechanism  of  the  locomotive,  which  in  turn  is  con- 
nected by  a  friction  clutch  to  a  cos  wheel  engaging  in  a  raclc  placed  between 
the  rails.    Illustrated  description,  St.  Ry.  Jour.,  Jan.  1891,  pp.  iQ-ao,  et  seq. 

Brakes  for.    See  Brakes,  Friction, 

Green  Mountain.  Description  of  the  rack  railroad  at  Mount  Desert,  Maine. 
Ens'.  News,  Jan.  22.  1887. 

Harz  Mountain  Railway.  The  Cost  of  Workinir*  A  paper  by  Robert  Wilson, 
M.  Inst.  C.  £.,  giving  detailed  statement  of  cost  of  working,  consumption  of 
fuel,  etc.    Proc.  Inst.  C.  £.,  Vol.  XCVI.,  p.  i3i. 

Harz  Mountain  R.  R.  Combined  Adhesion  and  Rack- Rail  System  of  Abt,  De- 
scription of  the  roads  as  constructed  from  Blankenburg  to  Tanne,  in  the 
Harz,  and  the  freight  road  to  Oertelsbruch,  in  Thuringia,  with  estimate  of  cost 
Illustrated.    En£^.  News,  May  22, 1886. 

Harz  Mountain  Railroad  (from  Blankenburg  to  Tanne)  and  the  road  at  the 
quarries  Oertelsbruch  to  Buringen,  both  on  the  combined  Abt  and  adhesion 
system.     Wochenschrift  des  Oesterr.  Ing'-und  Arch.-V.,  1886,  pp.  102-7. 

The  Harz  R.  R.  Combined  adhesion  and  rack*rail.  Description  of  road  and 
locomotives.    Illustrated.     Zeitschriftfur  Bauwesen^  1886,  pp.  71-86. 

Locomotive  for .    See  Locomotives,  Pikes  Peak. 

Mt.  Pilatus,  Switzerland.  Brief  description  of  this  interesting  mountain  railway, 
including  main  dimensions  of  the  engine  and  car  combined  which  is  used. 
The  Ry.  A^e,  Nov.  29,  1889. 

Mount  Pilatus.    An  illustrated  description.    Mfr.  <Sr*  Build.,  May,  i8go,  p.  106. 

Mount  Pilatus,  Gives  description  of  the  rack-railroad  now  being  constructed  up 
Mout  Pilatus,  Switzerland. .  Double  page  plate  showing  details  of  locomotive 
and  carriage,  and  cuts;  showing  details,  construction  of  rack-rail,  etc.  Lon. 
En£.,  May  i3, 1887. 

Mt.  Pilatus.  Illustrated  description  of  the  rack-way  up  Mt.  Pilatus,  near  Lu- 
zerne, Switzerland.  Maximum  gradient  is  48  per  cent.,  and  total  length  about 
i.8  miles.     R.  R,  Gax.,  Feb.  4,  1887:  also  £n£'.  News,  Feb.  19, 1887- 

Pike's  Peak,  Manitou  Railway .  Brief  descriptive  article  on  this  mountain  rail- 
way on  the  Abt  System.  R.  R.Gux.^  April,  i89o.  Vol.  XXII.,  p.  227;  also  Ens^, 
News,  April  i9.  1890,  p.  366. 

Pikes  Peak  Rack  Raihoay.  Short  review  of  the  work  with  some  details  of  the 
alignment,  etc.    Also  illustration  of  locomotive  used.    En£.  News,  Oct.  4.  i89o, 

p.  2Q0. 

See  Railroads  Inclined. 
Railroads  Underground. 

Gives  some  engineering  difficulties  of  the  London  Metropolitan  Railroad.  Van 
Nos.  En£.  Maf.,  Vol.  I.,  p.  98. 

///  Cities.  Brief  resume  of  the  papers  by  Messrs.  B.  Baker  and  J.  W.  Barry  be- 
fore the  Inst,  of  C.  E.    Illustrated.    San.  Iin£.,  May  20,  27,  etc. 

See  Cars,  Rolling  Stock,  Sftow  Tunnel.  Track. 
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Railroads,  Underground,  continued. 

Comparison  of  the  Different  systems  in  London.  Van  Nos,  Eng',  Mag.y  Vol-  !•,  p. 
337. 

Glasgow  fScotlBJHdJ  Central.  Illustrated  description  of  railway  soon  to  be  built 
under  the  city  of  Glasgow.     Eng.  &*  Build.  Rec,  Dec.  15, 1^8. 

Metropolitany  of  London^  Eng.  History  and  description  of  the  fhirteen  miles  of 
subsurface  railway  in  the  heart  of  the  city.  Fifty  cuts,  showing  profiles,  cross- 
sections  and  methods  of  construction.  Specially  valuable  in  the  matter  of  tun- 
neling under  large  buildings.  By  B.  Baker  and  J .  W.  Barry.  With  discussion 
Proc.  Inst.  C.  E.,  Vol.  LXXXI. 

Metropolitan,  for  Paris.  By  M.  Haag.  Project  for  a  railroad,  partly  elevated 
and  partly  in  tunnel,  to  cost  $io8,ooot00o.  including  the  cutting  of  new  streets* 
Sixteen  pp.  and  folding  plate.  Mem.  Soc.  des  Ing.  Civils,  Paris,  Dec.  i884. 
Also,  by  Jules  Gamier:  Project  for  a  system  of  elevated  railroads,  to  cost  5o,- 
000,000  francs:  i7  miles.  Two  tracks,  one  above  the  other.  Mem.  Soc.  des  Ing^ 
Civ.,    Feb.,  1885. 

Subway,  London  and  Soutkutark.     By  J.  H.  Greathead.    Before  the  British  As- 
sociation.   Gives-description  of  the  nature  of  subway,  then  describes  some  o 
the  details  of  the  mode  of  construction  and  the  appliances  devised  for  passing 
through  water-bearing  strata.    Illustrated.    Eng.  News^  Nov.  5,  i887. 

See  Electrical  Sudtoays,    Rapid  Transit. 
Railways.    See  Railroad.    Railroads.    Street  Railways. 
Railroadst  Switchback. 

By  H.  S.  Huson.  Gives  reasons  for  its  construction,  and  details  of  location^ 
track  and  locomotives,  etc.    R.  R.  Gaz.»  Feb.  3, 1888. 

Stampede  Pass,  N,  P.  R.  R.  A  description  with  plans  and  profile  of  the  tempor- 
ary switchback  of  the  Northern  Pacific  Railroad  over  the  Cascade  Mountains 
at  Stampede  Pass.  R.R.  Gag.,  Dec.  23,  1887.  For  details  of  method  of  run- 
ning trains  over  this  switchback  see  R.  R.  Gaz.,  Jan.  i3, 1888. 

Rain.  TTie  Cause  of  Rain  and  the  Structure  of  the  Atmosphere.  A  paper  by  Frantz 
A.  Velschow,  discussing  the  relation  between  low  pressure  and  r.iin,  and  put- 
ting forth  a  new  theory  as  to  the  cause  of  rain.  Trans.  A.  S.  C  E.,  Vol.  XXIII., 
Dec..  i89o,  paper  No.  4Sg,  pp.  303-29. 

See  Meteorology . 

Rain-Pall. 

The  Amount  Available  for  H'ater  Supply.  A  most  valuable  paper  before  the 
N.  E.  Water- Works  Association.  By  Desmond  Fitzgerald,  giving  man?  facts 
from  American  observations  as  to  the  amount  collectible,  also  the  supi  ly 
analyzed  for  the  various  months  of  the  year.  Eng.  News.  Aug.  21,  1886.  /rn/r. 
N.E.  IV.- IV,  ASSOC',  Sept..  1886. 

Analysis  of  that  Observed  at  Lake  Cochituaie,  Miss.,  to  determine  the  law  of 
variation  from  mean.    Illustrated.    A.  S.  C.  E;  Vol.  XIII.,  p.  359. 

As  Infiuenced  by  Forests.    See  Forests. 

Distribution  <7/'during  a  great  storm  in  New  England  in  i869.  By  J.  B.  Francis. 
The  maximum  fall  was  over  twelve  inches  in  two  days.  Map  given  showing 
distribution.     Trans.  A.  S.  C.  E.,  Vol  VII.,  (1878).  pp.  224-23$. 

Effect  of  Wind  Currents  on,  and  on  the  Gauge  Record.    A  lo-page  pamphlet, 
with  cuts,  being  Signal  Service  Notes  No.  XVI.,  to  be  had  of  Sig.  Serv.  Bureau, 
Washington. 

Hartford,  Conn  ,  and  Vicinity.     Tabular  ejdiibit  of  rainfall  by  three  observers  in 
this  section,  covering  a  period  from  1875  to  1889.  36th  An.  Rep.  of  Board  of 
Water  Comm's.    Hartford,  Conn.,  p.  29. 

The  maximum  that  may  occur  in  a  given  number  of  hours.  The  question  dis- 
cussed by  the  aid  of  Dr.  Englemann's  observations  since  iS3S,  and  formula  de- 
rived.   By  Prof.  F.  E.  Nipher.    Am.  Eng.,  May  8,  i885. 
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Rain-Pall,  continued. 

Received  and  Collected  on  the  Water-Sheds  of  Sudbury  River  and  Cochituate 
and  Mystic  Lakes,  Mass.  Records  from  i863  to  i885  by  months.  Shows  that  in 
dry  years  not  more  than  ten  inches  can  be  collected.  l*he  most  complete  and 
valuable  American  record.    Jour.  Assn.  En£.  Soc,  Vol.  V.,  p.  395. 

See  Water-supply. 

Its  Relation  to  the  Water  Supply  of  a  City.  By  P.  H.  Baerman.  Van  Nos.  En^, 
Ma£r.,  Vol.  XXIV.,  p.  i99. 

Relation  Between  tke  Rain/all  and  the  Dischari^e  of  Sewers  in  populous  districts. 
See  Sewers. 

And  River  Flow.  Tne  ratio  of  the  two  as  observed  for  three  years  at  the  Cape 
of  Good  Hope  over  105  sq.  miles.    Proc.  Inst'  C.  £,,  Vol.  LXXXI. 

Tables  and  diagram  showing  rainfall,  consumption  of  water,  temperature  of  air 
and  water  and  much  other  data  of  somewhat  local  mterest,  may  be  found  in 
Report  of  City  Engineer,  of  Boston,  i889,  p.  40. 

Water  Level  and,  0/  the  Great  Lakes.  Gives  diagram  showing  the  fluctuations 
of  the  water-surfaces,  areas,  etc.,  of  the  Great  Lakes,  with  comments  on  the 
phenomena  observed.    En^r.  News,  Oct.  6,  1888. 

Rain  Gauges. 

The  Influence  of  Elevation  and  WindM^on  Gauge  Records.  By  Desmond  Fiti- 
Gerald.    Jour.  Assn.  Eng".  Soc.,  Vol.  III.,  p.  233. 

The  Practical  Value  of  Self-Recording" .  A  paper  read  at  a  meeting  of  the  New 
England  Meteorological  Society,  April  i7,  i889.    Eng.  News^  May  4,  i88g. 

Self  Registering.  Illustrated  description  of  an  apparatus  used  at  Philadelphia, 
with  a  table  showing  maximum  rainfalls  for  six  years.  By  John  £.  Codman. 
Eng.  Record,  MsiTch  i4,  i89o,  p.  246. 

Self  Registering,  and  their  Use  for  Recording  Excessive  Rainfalls.  An  article 
describing  several  gauges,  translated  from  the  Zeitschr.  f.  Bauwesen,  by  Ru- 
dolph He  ring.    lUus.    Eng.  Record.  Jan.  3,  1891.  pp.  74-5. 

)(^  Rain  Storms  in  New  England.  An  account  of  the  great  rainfall  of  Feb.  10-14,  1886. 
when  6-6  inches  fell  in  24  hours.  Also  the  maximum  fall  in  other  great  storms. 
By  Prof.  Winslow  Upton,  in  Science,  March  19.  and  Eng.  News,  April  3, 1886. 

Ramie  as  a  Textile  Material.  Description  of  the  methods  of  culture  and  manufac- 
ture of  ramie,  its  properties  and  adaptation  to  the  United  States.  By  Jules 
Juvenet.    Jour.  Frank.  Inst.^  Nov.,  i889. 

Range  Finding  by  Electricity.    See  Electric  Position  Indicator. 

Rapid  Transit. 

A  discussion  of  the  question  adapted  to  Philadelphia,  with  map  showing  the 
half  hour  limit  for  pedestrians,  street  cars,  and  elevated  railroads,  the  respec- 
tive areas  being  8, 18  and  72  square  miles,  with  supplement  on  Growth  of  Cities, 
by  L.  M.  Haupt .    Proc.  Eng.  Club,  Phila.,  Vol.  IV.,  No.  3. 

Boston-  Paper  by  Henry  Manley.  Member  of  the  Boston  Soc.  of  Civ.  Engr's. 
Read  Feb.  20,  1889.  Discussion  by  members.  Jour.  Assn.  Eng',  Soc.,  May, 
1889,  Vol.  VIII.,  p.  280. 

Ideal  Rapid  Transit  (N.  Y.)     A  brief  statement  of  the  proi>osed  systems  with  a 
description  of  a  four  tunnel  scheme,  and  a  discussion  of  the  use  of  electricity 
for  motive  power.    An  "interview"  by  Frank  J.  Sprague,  in  N.  Y.  Com.  Adv. 
Reprinted  in  St.  Ry.  Jour.,  March.  i89i,  (Supplement.)     St.  Ry.  Gas.,  March 
i89i. 

Inter- Metropolitan.  By  O.  T.  Nichols.  Gives  details  of  the  project  of  the  road 
to  begin  at  Union  Square,  pass  through  tunnel  to  Brooklyn,  to  Bushwick  and 
Wallabout  avenues,  to  City  Halls,  Brooklyn  and  New  York,  thence  to 
Union  Square.  A  circuit  of  about  ten  miles,  three  of  which  are  over  viaducts 
and  seven  miles  in  three  different  tunnels.    Rens,  Soc.  Engrs.,  Vol.  I.  p.  i63. 
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Rapid  Transit,  continued. 

Metropolitan  Underground  Ry,  Go's  Tunmliinder  the  East  Rtver.  Description 
with  inset  showing  sections,  elevators  and  other  details  connected  with  this  pro- 
posed deep  tunnel  scheme.    Eng,  News^  March  14,  1891.  p.  249. 

For  New  York  City. 
A  discussion  of  the  financial  side  of  the  question,  based  on  the  present  traffic 
and  earnings  of  the  elevated  system.  By  Theodore  Cooper.     R,  R,  Gas., 
March  20,  i89i,  pp.  i9i-2. 

A  well  developed  plan  for  rapid  transit'in  New  York  City  by  means  of  electric 
cars  running  in  deep  tunnels;  with  map  and  illustiattons;  by  F*rank  J. 
Sprague.    Eiec.  Eng.,  March  4,  iS9i. 

An  editorial  showing  the  increase  in  the  number  of  trips  per  inhabitant,  etc. 
and  ix>ints  out  its  bearing  on  construction  of  rapid  transit  lines.  En£.  News, 
April  23,  i887. 

Borin£s/or  Rock  Along  Broadway,  Table  of  results,  with  profile  of  sur&ce, 
and  underlying  rock.    Eng.  News,  July  18. 1891,  pp.  62-3. 

Problem  in  New  York.  A  discussion  and  comparative  estimate  of  the  cost  of 
various  schemes.  By  W.  Howard  White,  R*  R.  Gaz.,  April  24,  i89i,  pp. 
279-81. 

Question  in  New  York  City.  Description  of  plans  proposed  by  Messrs.  Worthen 
and  Parsons,  with  extracts  from  the  reports  of  four  experts.  Messrs.  Bogart, 
Chanute,  Cooper  and  Wilson,  chosen  to  examine  them.  R.  R  'Gaz.t  Oct.  9 
1891,  pp.  700-3.  ^"J^-  News,  Oct.  10,  1891,  pp..*\42-5,  Oct.  17,  pp.  3S2-4.  Illus- 
trations and  further  description  of  the  plans  of  Messrs.  Worthen  and  Par- 
sons. R.  R.  Gaz.,  Oct.  16, 1891,  pp.  720-32.  Eng.  News,  Oct.  24.  i89i,  pp. 
389*93.  (Inset  of  drawings  and  other  illustrations,  also  editorial.  Report  of 
the  Commission  to  the  Council.  R.  R.  Gaz.,  Oct.  23,  1891,  pp.  745-6.  Eng. 
Record,  Oct.  24.  i89i,  pp.  334-5. 

Question.  An  article  by  T.  G.  Gribble,  A.  M.  I.  C.  E.,  giving  a  general  discussion 
and  advocating  a  large  subway.  St.  Ry.  Jour.,  March,  i89i,  pp.  147-9.  R,  R. 
Gaz.y  April  3, 1891,  pp.  227-8. 

Reno  Tunnel  System  for.     A  shallow  tunnel  or  subway  of  square  cross-section 
with  four  separate  apartments  and  flat  steel  roof.     Method  of  driving  tunnel 
and  construction  described.    Illus.    By  J.  W.    Reno.      R.  R.  Gaz.,  June  12 
1S91,  pp.  4o3-5.     Brief  account,  Elec  Worlds  June  20,  1891. 

Suburban  Rapid  Trcmsit  Railroads  New  York  City.  A  comprehensive  account 
of  this  elevated  road,  with  illustrations  of  various  structures.  R.  R.  Gaz.,  July 
24.  i89i,  pp.  5o9-i2. 

Subsurface.  Proposed  plans  for  such  a  system  on  Broadway,  New  York.  Fully 
illustrated.  Eng.  News,  Jan.  2,  1886:  also  R.  R.  Gaz.,  Jan.  11, 1886,  and  Elec. 
World,  Jan.  9,  1886. 

Transit  in  London,  Rapid  and  Otherwise.  An  interesting  paper  by  James  A. 
Tilden,  read  before  the  Boston  Soc.  C  E.,  giving  a  descnption  of  the  various 
means  of  transit,  accommodations  afiorded,  etc.,  Jour.  Assn.  Eng.  Soc.,  Mch., 
1891,  pp.  134-33.  Discussion  by  Mr.  H.  D.  Woods,  describing  briefly  the  Paris 
system,  pp.  130-1.     Abstract,  Ry.  Rev.,  May  9,  i89i,  pp.  3oi-2. 

See  Electric  Railroads.    Railroads  Elevated.    Railroads  Undergrotmd. 

Reading  and  Indexing.     Paper  by  Prof.  Ira  O.  Baker.     Selected  Papers  C.  E.  Club^ 
Univ.  of  III.,  i889-9o,  pp.  ji-i8. 

Reamers.  A  Substitute  for ,  A  new  tool  for  sizing  holes  in  metal  by  "broaching." 
claimed  to  be  superior  to  the  reamer  in  rapidity  of  working  and  wearing  quali- 
ties.   Am.  Mach.,  Jan.  21,  i889. 

Reclamation  of  Arid  Lands.    See  Irrigation. 

Recording  City  Survey.    See  Registry  Bureaux,  Phila. 
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Refrigerating.    See  Car  Cooling,    Ice  Machines^ 

Refrigerating  Machinery.    See  Heat^  Mechanical  Application  of. 

Refrigerating  Machine. 

A  paper  by  C.  H.  Peabody.  describing  the  action  of  different  kinds  of  machines 
giving  methods  of  calculation,  and  nature  and  properties  of  various  refrigerat- 
ing fluids.     Tech.  Quart.,  Vol.  II.,  1889,  No.  4.  PP.  325-48. 

An  American  Ammonia.  A  description  fully  illustrated*  oi  the  Wood  &  Shipley 
machine.    Lon.  En^neer,  Feb.  4,  1S87. 

On  Board  Ship.  By  T.  B.  Lightfoot.  Gives  early  history  of  refrigerating  ma- 
chines and  then  describes  in  detail  special  machines  for  use  on  board  of  ships. 
Trans.  Soc.  Engrs.,  1888,  pp.  105-124. 

Performance  ofajyton  Refrigerating  Machine  of  the  Ammonia  Absorption  type. 
Abstract  of  paper  by  J.  E.  Denton,  Hoboken,  N.  J.,  and  read  before  the  Am- 
Soc.  Mech.  Eng..  at  Erie,  May,  1889,  Mechanics,  June,  i889. 

/*^<?rwM«rtf<?/a  3-ton  refrigerating  machine  of  the  ammonia  absorption  type. 
Paper  by  Prof.  J.  E.  Denton.     Trans.  A.  S.  M.  E.,  Vol.  X.,  1889. 

Pontifex.  A  report  of  a  board  of  experts  appointed  to  test  the  machines  erected 
for  the  Brooklyn  Bridge  Refrigerating  and  Cold  Storage  Company.  The 
machines  were  to  be  equal  to  40,000  lbs.  of  ice  per  24  hours.  They  showed  9 
per  cent  excess  above  the  requirement.    Rens.  Soc.  Eng.,  Vol.  I.,  p.  144* 

Str.  Fifeshire.  Illustrated  description  of  the  most  powerful  refrigerating  mach- 
inery ever  put  in  a  ship.  It  uses  compressed  air,  and  is  to  cool  84,03o  cubic  feet 
of  space.    Lon.  Engineer,  Oct.  i4,  1887 :  Sci.  Am.  Sup.,  Dec.  3,  1887. 

Supplying  Cold  Air  free  from  moisture.  Chambers'  patent,  England.  De- 
bribed  in  Iron,  July  3,  i885. 

Refrigerating  Plant,  Test  of.  Paper  read  by  Prof.  De  Volson  Wood  at  the  Cincin- 
nati meeting  of  the  A.  S.  M,  E.  Trans.  A.  S.  M.  E.,  Vol.  XL.  i89o,  pp.  83o-9. 
Abstract  in  Eng.  News,  June  28,  1893,  p.  617. 

Refrigerating  System.    Colorado  Automatic  R^rigerator  System  at  Denver,  Col.    A 
paper  by  A.  McL.  Hawks,  giving  a  brief  account  of  the  workings  of  the  system. 
Trans.  A.  S.  C.  E.,  Vol.  XXIV.,  May,  j89i,  pp.  389-92. 
Refrigerators. 

Tests  of  Refrigerating  Machines.  Description  and  tests  of  two  German  mach- 
ines.   lUus.    Lon.  Eng.,  }\x\7Zi,i%^i,  et  seg. 

The  Theory  of  the  Ammonia.  Prof.  C.  M.  Woodward.  An  exposition  ot  the 
theory  with  application  to  a  practical  example,  your.  Assn.  Eng.  Soc,  Vol. 
v.,  p.  243. 

Refuse.    See  GarbagC'Disposal. 

Regenerative  Furnace.     See  Furnace,  Siemens, 

Registry  Bureaux.  By  John  H.  Dy^.  Gives  details  of  the  system  used  in  Philadel- 
phia for  the  registration  of  lots.  A  valuable  article.  Eng.  News,  March  12  and 
19,  i889. 

Re-railing  Devices.    See  Bridge  Guards. 

Reservoir  "Walls. 

Construction  of.  By  M.  E.  Marichal,  before  the  Philadelphia  Engineers'  Club. 
Gives  diagram  showing  the  number  of  cubic  yards  of  masonry  contained  in 
dams  for  depth  of  water  varying  from  0  to  200  ft.    Am.  Eng.,  June  8, 1887. 

Failure  of,  at  Lowell,  Mass.  A  paving  set  on  a  puddled  slope.  iH  to  1,  slips 
when  water  is  drawn  down,  after  i3  years  use.  The  puddle  softened  and 
forced  out  by  pressure  of  back  water  coming  from  the  natural  bank.  lUus. 
San.  Eng.,  Jan»  14.  1886. 

See  Dams  and  Reservoirs. 
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Reservoirs. 

By  Samuel  McElroy,  before  the  American  Water-Works  Association.  Contains 
experience  in  construction  of  the  Ridgewood  reservoir.  Proc.  Am.  IV.-IV. 
Assn.,  Vol.  VIII.  (1888),  pp.  72-77- 

Gives  some  of  the  most  important  features  in  the  construction  of  large  reservoirs 
for  irrigation  purposes.  Abstracted  from  /nsi.  of  C.  E.  in  En£r.  News,  Jan.  8, 
1887. 

Ashland,  Ky,,  New  Reservoir  at.  Description,  with  section  of  the  reservoir 
which  has  a  capacity  of  1,500,000  galls.  Masonry  Walls  with  outside  earth  em- 
bankments are  used.    EniT'  News,  April  11,  1891,  p.  342. 

Askti  River,  India^  covering  4.2  sq.  miles;  capacity.  i,5oo million  cub.  ft.;  embank- 
ment, aK  miles  long,  with  max.  ht.  of  $8  ft.,  composed  of  earth.  A  full  account 
by  C.  T.  Burke,  M.  I.  C.  E.,  the  Engineer.  Proc,  Inst,  C.  E.,  i884.  Vol. 
LXXVI. 

Athens,  Ga^  By  C.  H.  Ledlie,  before  the  Engineers*  Club  of  St.  Louis.  Gives 
details  of  the  construction  of  an  earthen  dam  for  the  Athens,  Ga.,  water- 
works.   Jour.  Asm.  En£.  Soc,  April,  1888:  En^.  News,  May  5,  1888. 

Bombay,  India,  Brief  description  with  plan  and  section  of  the  John  Hay  Grant 
reservoir  of  the  Bombay  system.  The  work  comprises  a  storage  basin  350  by 
ISO  by  3d,  six  filters  of  x6,ooo  square  feet  each  and  a  clear  well.  Ind.  En£r.,  Sept. 
i5,  1888. 

Boston.  A  description,  with  plan  and  section,  of  the  Fisher  Hill.  Boston,  reser- 
voir: also  plan  and  sections  of  the  gate  chamber.  En£.  News,  March  24, 
1888. 

Construction  of.  By  Max  Kraft.  A  description  of  the  reservoirs  constructed* 
to  supply  power  at  the  mines,  Freiburg.  Van  Nos.  Eng:  Mag".,  Vol.  XXIX., 
p.  32. 

Construction  of.  Gives  details  of  the  construction  of  the  Dale  Dyke  embank- 
ment and  the  Druid  Lake  reservoir.  Also  points  out  the  causes  of  their  fail- 
ure.    Van  Nos,  Eng,  Mag.,  Vol.  I.,  p.  a65. 

Covered. 
A  paper  by  Charles  H.  Swan,  from  Journal  of  the  New  England  Water- 
Works  Assn.,  Sept,  1888.    Eng.  News,  Feb.  16,  i8&j. 

Cheap.  Brief  Description  of  a  small  reservoir  excavated  in  sandstone.  By  A. 
D.  Foote.     Trans.   A.   S.    C.   ^.,  Vol.  XXV.,  August,  i89i,  pp.  228-30. 

Coshocton,  O.  Description  and  illustrations  of  this  32o,ooo' gallon  reservoir. 
Eng,  Record,  Aug.  15,  i89i,  p.  169.    Eng.  News^  Aug.  i5,  i89i,  p.  139. 

Service.  A  paper  by  W.  Morris  before  the  Inst,  of  Civil  Engrs.  Gives  de- 
tails of  a  large  number  of  covered  reservoirs  in  Europe.  Van  Nos,  Eng. 
Mag.,  Feb.,  i8i54. 

Service,  at  Nottingham,  Eng.  Dimensions,  180(141x16  feet.  Plan,  elevation, 
sections,  and  details  are  given.    Lon.  Engineer,  July  10.  i885. 

Embankments.  A  description  of  the  slide  of  the  sloped  puddle  walls  of  the 
Beacon  St.  Reservoir,  Lowell  water-works.  Illustrated.  Jour  .Assn.  Eng,  Soc, 
Vol.  v.,  p.  297. 

Fouling  of  Water  in  Deep  Storage  Reservoir.  Causes  and  remedy.  Eng.  News, 
March  i4,  ii85. 

Headwaters  of  the  Mississippi  River.  A  progress  report,  with  cross-sections  of 
dams,  estimates  of  cost,  etc.    Rep.  of  Chf.  of  Engrs.,  1883,  Vol.  II.,  p.  1455. 

Irrigation,    See  Dams  and  Reservoirs. 

Molterno,  By  (Thas,  J.  Wood.  Gives  details  of  the  failure  of  the  above  reser- 
voir at  Cape  Town,  caused  by  fissures  in  the  earth :  also  description  of  the 
methods  used  in  its  repairs.    Inst,  of  C  E.,  Vol.  LXXXIX.,  p.  285. 

Montmartre,  Paris ,    These  new  reservoirs  consist  of  two  separate  buildings, 
one  of  which  contains  water  in  two  stories  and  the  other  in  three.     Fully  de- 
22 
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Reservoirs,  Mantntartre,  Paris,  continued. 

scribed  and  illustrated  in  NouvelUs  Annales  de  la  Construction^  1890,  p .  18. 
Abstract  in  Proc^  Inst.  C.  ^.,  Vol.  C,  i89o,  p.  449.  See  also  Em£.  6*  Build. 
Rec,  Aug.  9,  iS9o,  p.  150-1.  Lon.  En^neer,  Jan.  7,  1890.  p.  4g,  Sci.  Am,  Sup., 
March  8,  ;89o,  p.  [i8i9. 

Naples,  Galleries  and  Conduit  in.  An  abstract  from  Les  Annales  des  Ponts  et 
Chaussees  describlnfs  the  reservoirs  or  galleries  excavated  in  the  heart  of  the 
mountains  for  the  Naples  water  supply.    Ensr.  ^  Build,  Rec,  Aug.  11,  1888. 

Nashville,  Tenn.  B7  H.  De  B.  Parsons.  Gives  a  brief  description,  with  plan 
and  sections  of  wall,  of  the  new  storage  reservoir  being  constructed  at  Nash- 
ville, Tenn.    EnjF.  News,  June  16, 1888. 

New  Storage,  Grand  y  unction  Company  ^  Ear  ling",  Eng'.  Gives  brief  description, 
with  plan,  cross  sections,  elevations,  etc.,  of  a  new  storage  reservoir,  of  a  ca- 
pacity of  SI .000.000  gallons,  constructed  for  the  Grand  Junction  Water<-WoTks 
Company,  Earling,  Eng.    Lon.  Engineer,  Aug.  34,  1888. 

The  New  Prospect  Stora^re  and  Distributing^  Reservoir,  at  Buffalo,  N.  Y.  Earth 
embankments,  capacity  13$  mil.  galls.  Illustrated  description.  Eng.  News, 
Jan.  10,  i8gif  p.  26. 

Open  or  Closedf  A  paper  by  E.  G.  Beach,  before  the  seventh  annual  meeting  of 
the  American  Water- Works  'Association,  discussing  the  question  whether 
storage  reservoirs  be  open  or  slosed.  Gives  the  experience  of  a  number  of 
cities.    Eng,  News,  Dec.  3, 1883. 

Railroads,  Mills,  etc.  By  S.  F.  Balcom,  before  the  Illinois  Society  of  Engineers 
and  Surveyors.  Gives  the  cost  of  constructing  a  first-class  water  station  of  the 
Illinois  Central  R.  R.,  including  reservoir.  Gives  directions  for  constructing 
leservoirs.    R.  R,   Gaz,,  Nov.  11,  1887. 

Remarkable  Breaks  in  a.  By  L.  N.  Lukens  before  the  Philadelphia  Engineers' 
Club.  Gives  details  of  a  number  of  breaks  and  their  repairs  in  Conshohocken 
Hill  Reservoir.. />r£V.  Eng.  Club,  Phila.,  Vol.  VI..  pp.  147-50  (Dec.  1887):  Eng. 
News.  Aug.  18, 1888. 

Reservoir  "jl/"  on  the  Titicus  River,  New  York  Supply.  Account  of  this  reser- 
voir now  under  construction,  with  contoured  plan  of  location  and  inset  plate, 
showing  details  of  masonry  structure.  Eng.  News,  Match  22,  i89o,  Vol.  XXIII., 

p.  27l. 

Service.  A  most  excellent  paper,  by  Thos.  Duncanson,  on  Service  Reservoirs, 
covered  and  uncovered,  but  mostly  devoted  to  the  former.  Gives  many  plans 
and  elevations.     Trans.  Liverpool  Eng,  Soc.,  Vol.  VI.,  pp.  ii8-36. 

The  Sodom  and  Bog  Brook  Reservoirs  in  the  Croton  Basin,  N.  Y,  Illustrated  de- 
scription of  the  dams.    Sci,  Am.,  July  13,  i89o,  p.  a\. 

Some  Notes  on  Distributing  Reservoirs,  A  paper  by  W.  W.  Curtis,  read  before 
the  C  E.  Soc.  of  St.  Paul,  setting  forth  requisites  as  to  capacity,  and  discuss- 
ing advantages  of  various  forms,  and  details  of  construction.  Illustrations  of 
two  circular  reservoirs.    7our.  Assn.  Eng.  Soc,  April,  i89i,  pp.  197-207. 

Storage.  A  description  of  the  building  of  the  embankment  of  Ashland  Basin  No. 
4,  Boston  Water  Supply,  by  W.  E.  Learned,  together  with  the  methods  used 
for  the  mixing  and  handling  of  concrete.  Illustrated,  your.  New  Eng.  W. 
Whs.,  Assn.,  Dec,  1887. 

Storage  Reservoirs.  Renurual  of  the  Shallow  Flowage  from  the  Basin^  By  D. 
FitzGerald.  Gives  description  of  the  work  done  on  Basins  Nos.  II.  and  III.,  of 
the  Boston  Water- Works.    San.  Eng.,  April  9  and  i6, 1S87. 

■Vyrnwy,  Gauging  at.    See  River  Gauging. 

Water  Storage  in  the  West.  Article  by  Walter  G,  Bates  describing  briefly  sev- 
eral of  the  more  noteworthy  Western  storage  reservoirs,  with  illustrations  of 
noted  works.    Scribners  Magazine,  Jan.,  i89o,  Vol.  VII..  p.  3. 
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Reservoirs,  continuexl. 

For  Water  Supply,  Capacity  of  Storage,  Treats  of  Hawley's  formula,  the  em- 
pirical method,  and  tiien  gives  a  new  graphical  method  for  computing  the 
capacity  for  storage.     Van.  Nos,  Enjr*  Ma£.,  Vol.  XXIX.,  p.  67. 

West  Hallington  Resen*oir.  Paper  by  C.  G.  Henzell,  describing  the  construc- 
tion of  this  large  reservoir.  Folding  plate.  Froc.  Inst.  C.  E.,  Vol.  CII..  i89o, 
paper  No.  246s.  pp.  271-82. 

See  Irrisrationt  Engineerinz*    Water-works,   Weirs. 

Resilience.    See  SteeL 

Resistance,  Compensated  Standards  of  ,    S^e  Electrical  Resistance. 

Resistance  Qovernor.    See  Electric  Resistance  Governor. 

Resistance  of  Materials  to  Deformation.    See  Proportional  Resistances. 

Resistance  0/  Trains.    See  Train  Resistance. 

Retaining  ^alls. 

Algebraic  determination  of  the  lines  of  pressure  within  retaining  walls  ot  all  the 
customary  cross-sections,  for  quick  work.     Zeitsckri/tf,  Baiewesen,  i88S-o3. 

An  attempt  to  reconcile  theory  with  practice.  By  Casimir  Constable.  Irans. 
A.  S.  C,  E,*  Vol.  III.,  pp.  67-75. 

By  William  Cain.  A  theoretical  discussion  m  which  the  earth  is  considered  a 
homogeneous  and  incomprehensible  mass,  made  up  of  little  grains  possessing 
friction  but  without  cohesion.      Van.  Nos.  En^,  Ma£r,%  Vol.  XXII.,  p.  265. 

By  Prof.  C.  E.  Greene.  A  brief  graphical  determination  of  pressure  at  any 
bed  joint.     The  Technic,  Univer.  of  Michigan,  1S88. 

By  £.  S.  Gould.  An  attempt  to  plan  the  calculation  of  ordinary  retaining  walls 
upon  its  simplest  footing.      Van  Nos,  En^,  Afa^r.,  Vol.  XVI.,  p.  11. 

By  E.  S.  Gould.  A  sketch  ot  the  work  of  Mr.  Dubosque  with  formulas.  Van 
Nos.  Enjr.    Afa£.,  Vol.  XXVIII.,  p.  2o4. 

By  Arthur  Jacob.  Reviews  the  principles  involved  in  determining  the  strength 
of  walls  to  support  earth-work,  and  gives  some  simple  rules.  Van  Nos.  En£. 
Ma£.,  Vol.  IX.,  p.  194. 

By  Samuel  McElroy.  Gives  practical  notes  on  the  construction  of  retaining 
walls.    R,  R,  Com.,  Nov.  q,  1888. 

By  James  S.  Tate.  Gives  methods  for  finding  the  correct  dimensions  of  the  diff- 
erent forms  of  wall  that  are  in  general  use.  Van  Nos.  En£.  Ma^.,  Vol.  IX. ^ 
p.  4Q5- 

By  W.  M.  Thornton.  Gives  a  concise  accountof  Lame's  theory  of  pressure  of 
earth  and  its  application  to  retaining  wall.  Van.  Nos.  Eng'.  Ma^.,  Vol.  XX., 
p.  3i3. 

For  Earth  Treated  Graphically.  By  Prof.  Chas.  E.  Greene,  University  of  Michi. 
gan.    Eng-,  News,  Dec.  29,  1888. 

Mathematical  investigadon  of  the  question  of  the  use  of  earth  behind  a  retaining 
walL    By  J.  R.  Allen.*     Van  Nos.  En£.  Mag.,  Vol.  XVII.,  p.  i55. 

Methods  of  Calculating  and  Designing.  By  C.  P.  Karr.  A  series  of  articles  fol- 
lowing the  methods  of  Dr.  Weyrauch  and  Prof.  Rankine,  with  ad- 
ditional examples  from  the  French  practice.      Building,  Dec.  17,  1887,  et  seg. 

Quay  and  Other.  By  J.  D.  Van  Buren,  Jr.,  Object  of  the  paper  is  to  establish 
practical  formulas  for  the  dimensions  of  quay  and  other  retaining  walls.  A 
mathematical  discussion.     Trans.  A.  S.  C.  E.,  Vol.  II..  p.  193. 

Southern  Railroad  of  France,  These  are  constructed  on  an  entirely  new  pattern 
being  shaped  with  triangular  counterforts,  saving  from  M  to  H  of  the  masonry 
required  for  vertical  walls.  Abstracted  from  the  French.  Froc.  Inst,  C.  E..  Vol. 
LXXXVI.,  p.  396. 
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* 
Retaining  'Walls,  continued. 

Stability  of  and  the  Thrust  of  Earth  upon.  By  A.  Gobin,  in  Annates  des  P.  6*  C. 
Vol.  VI.,  i883,  p.  98;  62  wood  cuts.  An  abstract  given  in  Proc.  Inst,  C.  E.,  1884, 
Vol.  LXXXVI.  The  results  accord  with  experiment,  and  the  theory  takes  ac- 
count of  the  cohesive  forces  of  earth.    P.  387. 

Standard  RetaininsT  Wall  Section,  N,  Y.  C.  &-  H.  R.  R.  R.  This  section  is  sub- 
tially  the  same  as  was  used  in  the  approaches  to  New  York  City,  and  has  been 
proven  to  be  amply  strong,  when  well  constructed,  by  over  fifteen  years  of  ser- 
vice. Very  brief  illustrated  article.  £n£^.  News,  Nov.  3o,  iS89,  Vol.  XXII.,  p. 
5i3. 

Study  of  the  resistance  of  materials  in  letaining  walls.  By  M.  Hetier.  A 
lengthy  article  dealing  with  retaining  walls  under  every  conceivable  condition, 
but  apparently  containing  nothing  new.  Annates  des  P.^  C,  i885.  May,  pp. 
795-990. 

Theory  and  Practice  -    By  Graham  Smith.    Ensr-  News,  June  20,  July  18, 1878. 

S^e  Masonry  Abutments,    Sustainins"  Walls. 
Rheostat.    See  Electric  Welding. 

Rifle.  The  Military y  the  Development  of.       By  Lieut.  Joseph  M.  Callff.  Third  U.  S. 

Artillery.    R.  R.  6-  Enff.  Jour.,  Jan.  and  Feb.,  i889. 
River  and  Canal  TVorks.    A  paper  by  L.  F.  Vernon  Harcourt,  M.  A.  M.  Inst.  C.  K., 

giving  descriptions  and  illustrations  of  a  few  river  and  canal  improvements . 

Proc.  Inst.  C.  E.,  Vol.  XCVL,  p.  182. 

Discussion  and  correspondence  on  paper  by  L.  F.  Vernon  Harcourt,  Proc. 
Inst.  C.  E.,  Vol.  XCVI.,  p.  204. 

River  and  Harbor  'Works  in  Northern  France.  By  L.  Schrader.  Interesting  de- 
scripdon  of  the  works  on  the  lower  Seine,  and  of  the  harbors  of  Nantes, 
St.  Nazaire,  Rouen  and  Havre.  Zeitschr.  d.  Oester.  Ing",  u.  Arch.  V.,  i887,  pp. 
i3o-ir4. 

River  and  Harbor  Bills .«»  the  U.  S-  Congress.  By  Clemens  Herschel.  A  valuable 
article,  showing  the  defects  in  the  present  system  and  contrasting  it  with  that 
pursued  in  other  countries.    7our.  Assn.  Eng^.  Soc,  Vol.  IV.,  p.  93. 

River  and  Harbor  Improvement. 

Views  of  Col.  Craighill.    An  important  suggestion.    Eng:  News,  June  i9,  1886. 

On  the  Atlantic  coast  of  the  Southern  States.  Abstracts  from  the  report  of  Gen. 
Gillmore.  Gives  details  of  the  improvement  at  Charleston  Harbor.  Van 
Nos.  Ensr.  Magr.,  Vol.  XXIV.,  p-  i. 

The  Port  of  Nantes.    Detailed  account  of  various  improvements  of  this  port, 
with  account  of  progress  and  cost  of  Work-    Lon.  Enff.,  July  10, 1889,  et  se^. 
River  Bars. 

Cause  of  the  Formation  of,  at  the  Mouths  of  River s^  cu  Shown  in  the  Examination 
of  the  Connecticut  River .  By  Gen.  T.  G.  Ellis.  Gives  results  of  the  study  of 
changes  going  on  at  the  mouth  of  the  Connecticut  River.  Contains  informa- 
tion relative  to  the  water-shed  and  flow  of  Connecticut  River,  and  of  the  tidal 
currents  of  Long  Islond  Sound.     Trans,  A.  S.  C.  £.,  Vol.  II. ,  p.  313. 

At  the  Mouths  of  Tidal  Estuartes.  Valuable  paper  read  by  William  H.  Wheeler, 
Feb.  4, 1890.  Folding  plate  shows  plans  and  sections  of  different  bars.  Proc. 
Inst.  C.  E.,  Vol  C,  paper  No.  2,438,  pp.  ii6-43:  discussion,  pp.  144-78:  corres- 
pondence, pp.  i76-2i6. 

See  River  Hydraulics. 
River  Basins. 

BasinandRe£imenof  the  Mississippi.  By  C.  M.  Woodward.  Gives  much  in- 
formation relating  to  the  river  and  its  action.  Van  Nos.  Eng--  Mag;.  Vol. 
XXVIL,  p.  18. 

The  Illinois  River  Basin  and  Its  Relation  to  Sanitary  Engineering'.  A  paper  by 
L.  E.  Cooley,  C.  E.,  discussing  the  conditions  existing  at  present  in  the  Illi- 
nois River  basin.    Prelim.  Rep.  III.  State  Board  of  Health,  1889,  pp.  49-8i. 
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River  Discharipe. 

By  David  Stevenson.  Remarks  on  the  niethod;>  employed  to  determine  vel- 
ocity, direction  of  currents,  sediment,  etc.,  of  rivers.  Van  Nos,  Eng".  Mag^,^ 
Vol.  VII.,  p.  29o. 

Computation  of.  Paper  by  Dr.  Geo.  H  Johnson,  C.  E.,  discussing  the  best 
method  of  computing  the  discharge  when  several  velocities  are  observed. 
Original  formulas.    En£»  News,  Sept.  6, 1890,  p.  215. 

Obstruction  to,  by  Bridge  Piers.  By  Gen.  Q.  A.  Gillmore.  Gives  a  short  his- 
tory of  the  case  of  the  Chemung  River,  N.  Y.,  and  gives  some  interesting  com- 
parisons between  the  Chemung  and  Mississippi  rivers.  Van  Nos.  Eng-.  Mag., 
Vol.  XXVI.,  p.  441. 

Reports  on  methods  and  results  of  eight  parties  on  the  Mississippi  River,  each 
for  one  year's  observations.  iSiJi  and  1S83;  together  with  computed  daily  dis- 
charges of  the  river  at  many  other  points  for  the  year  1882.  Rep.  Miss. 
Com,.  St,  Louis,  i883,  p.  178. 

See  Flood.    Floods.    River  Hydraulics.    River  Improvements^ 

River  Gauging. 

Account  of  Recent/v[iYid)\2LXi^,  These  measurements  show  the  inaccuracy  of 
loaded  tubes  in  ordinary  rivers,  the  results  they  give  being  always  too  large, 
sometimes  by  16  per  cent.  Various  other  interesting  results  regarding  accur- 
acy of  methods  of  gauging.  Wochenschrift d.  Oester.  Ing:  u.  Arch.  K.,  1886, 
pp.  233-239,  243-247. 

And  the  Double  Float.  By  S-  W.  Robinson.  A  brief  history  of  the  double  float 
is  given,  after  which  the  author  treats  of  the  discrepancies  between  the  values 
obtained  by  floats  and  meter  and  their  causes.  Van  Nos.  Eng.  Ma£.,  Vol. 
XIII..  p.  99. 

On  the  Elbe  in  1886-7.  By  A.  Riogel.  [Made  with  current  meters,  essentially  like 
Harlacher's.]    Der  Civilingenieur,  ifcSSi  pp.  505-528. 

At  Vymwy  Reservoir,  By  J.  H.  Parkin,  before  the  Students'  Institution  of  Civil 
Engineers.  Giv^s  details  of  the  gauging  to  determine  the  daily  discharge  of 
the  Vyrnwy  River.    Proc.  Inst.   C,   E',  Vol.  XCII.,  pp.  353-367. 

See  River  Hydraulics. 

River  Hydraulics. 

Determination  of  the  Flood  Discharge  of  Rivers  and  the  Back  Water  caused  by 
Contraction,  By  Wm.  R.  Button;  with  discussion  by  Theo.  R.  Ellis  and  Robt. 
E.  McMath.  This  is  the  Elmira  Crossing  case,  between  the  Lackawanna  and 
Erie  roads.  The  discussion  mostly  valuable  in  showing  the  worthlessness  of 
all  formulas  for  such  uses.  Trans.  A.S.  C.  E.,  Vol.  XI.  (1883).  p.  211.  Same 
case  and  formulas  discussed  by  Gen.  Q.  A.  Gillmore  in  Van  Nos,  Eng.  Mag., 
Vol.  XXVI.,  June,  1S82,  p.  4ii. 

See  Hydraulics. 

Mississippi  River.  By  James  B.  Eads.  A  review  of  the  report  of  Humphreys 
and  Abbot  on  the  Mississippi  River.  Van  Nos.  Eng,  Mag.,  Vol  XIX., 
p.  211. 

Of  the  Mississippi  River,  A  discussion  of  the  relation  between  velocity,  sus- 
pended earthy  matter,  and  of  the  bed  of  the  Mississippi  River.  By  H.  L. 
Abbot,  in  reply  to  J.  B.  Eads.     Van  Nos.  Eng.  Mag..  Vol.,  XX.,  p.  i. 

A  reply  to  the  above  paper.  By  J.  B.  Eads,  Van*  Nos,  Eng. Mag.,  Vol.  XX., 
p.  154. 

The  Mississippi  as  a  Silt-Bearer.  By  Robert  C.  McMath.  Van  Nos.  Eng,  Mag., 
Vol.  XX.,  p.2i9. 

Physics  and  Hydraulics  of  the  Mississippi.  A  reply  to  criticism  made  by  Dr. 
Hagen,  by  Gen.  Humphreys  and  Gen.  Abbot.  Van  Nos.  Eng.  Mag.,  Vol. 
XVIII.,  p.  1. 
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River  Hydraulics,  continued. 

Practical  Consequences  of  the  Variation  of  Wet  Section  of  Rivers.  A  very 
valuable  study  of  rivers  of  variable  stage-  By  Robert  E.  McMath.  Trans. 
A.  S.   C.  £,Vol.  IV.,  (ikSo),  pp.  377-390. 

Profile  and  Cross-  sectwn  of.  By  Opel.  The  writer  thinks  that  the  normal  profile 
of  every  stream  not  flowing  in  a  rocky  bed  is  parabolic.  Deutsche  Bauzeiiun^^ 
1886,  pp.  135-138.  147-151. 

Silt  Movement  in  the  Mississippi  River.  By  R.E.  McMath.  Gives  results  of 
observations  at  St.  Louis.    Jour.  Assn.  Eng".  Soc.,  Vol.  I.,  p.  266. 

Three  Problems  in  River  Physics.     A  paper  by  J.  B.  Johnson  before  the  Am. 
Assoc.  Adv.  Science.     Discusses  (i)  The  Transportation  of  Sediment  and  the 
Formation  and  Removal  of  Sand  Bars;  (a)  The  Flow  of  Water  in  Natural 
Channels;  (3)  The  Relation  of  Levees  to  Great  Floods  and  to  the  Low-Water 
Navigation  of  Rivers.    Ke^TmieA  m  Eng".  News^  Aug.  i,  xS8S. 

See  Bridge  Piers.  Hydraulics.  Floods.  River  Discharge.  River  Gauging, 
River  Imprevements,    Rivers. 

Kiver  Improvement. 

An  account,  with  plates,  of  a  very  successful  improvement  of  the  mouth  of  a 
tidal  river.    Proc.  Inst.  C.  £-,  Vol.  XC,  p.  344. 

Article  by  W.  H.  Wheeler,  M.  I.  C.  E.,  describing  the  "Eroder,"  a  new  machine 
for  breaking  up  bars  and  deposits  and  mixing  the  material  with  the  water.  lUus. 
Lon.  Engineer,  July  18,  i89o,  pp.  42-3. 

Discussion  on.  by  Messrs,  J.  H.  Streidinger,  M.  Am.  Soc.  C.  E.;  William  E. 

Worthen,  Past  Pres.  Am.  Soc.  C.  E.,  and  George  H.  Henshaw.      T^ans.  A.  S. 

C.  E.,  May,  i889.  Vol.  XX.,  p.  229. 
And  Waterways,  The  Regulation  of,  with  a  View  to  the  Prevention  0/  Floods.     By 

Gustav  Ritter  von  Wex.    A  valuable  article.     Van   Nos.  Eng.  Mag.,  Vol. 

XXVIII..  p.  108. 
Adaptation  of  Movable  Dams  to  the  Improvement  of  the  Low- Water  Navigation 

in  the  Ohio  and  Kanawha  Rivers.    By  Prof.  L.  M.  Haupt.    Data  taken  from 

the  reports  of  Chief  of  Engrs.  of  U.  S.  Army,  and  broifght  together  in  good 

shape.    Thirty-three  pp.,  5  plates.    Proc.  Eng.  Club,  Phila.,  Vol.  IV.,  No.  5. 

Application  of  the   Transporting  Power  of   Water  to  the  Deepening  0/  Rivers. 
Paper  by  W.  H.  Wheeler,  M.  Inst.  C.  E.,  showing  that  the  transporting  power 
of  water  can  be  economically  applied  to  deepening  and  improving  rivers. 
Lon.  Engineer,  Oct.  25,  i889.  Vol.  LXVIil.,  p.  343,  etseg. 

On  the  Atlantic  Coast.  By  W.  P.  Craighill,  before  Annual  Convention,  188S. 
Gives  description  of  the  treatment  of  several  tidal  rivers  on  the  Atlantic  Coast. 
Illustrated:  pp.  20.  Discussion,  p.  19.  Trans.  A.  S.  C.  E.,  Nov,  188S,  Vol.  XIX., 
p.  233.    Eng.  6*  Build.  Rec. ,  Aug.  11,  i8i8. 

Bank  Protection. 
By  W.  S.  Chaplin.    Gives  illustrated  descriptions  of  some  of  the  methods  em- 
ployed  in  Japan.     Van  Nos.  Eng.  Mag.,  Vol.  XIX.,  p.  I29. 

Methods  pursued  on  the  Missouri  River,  with  many  cuts  showing  mattresses  in 

process  of  construction,  mattress  boats,  etc.  Rep.  Chf.  of  Engrs.,  1883,  Vol. 

II.,  p.  1297. 
See  also  Shore. 
On  the  Mississippi  River.     Illustrated  article  in  Eng.  News,  Dec.  i4.  i889,  Vol. 

XXII.,  p.  558. 
Use  0/ Fascines  in  the  Public  Works  of  Holland.     Detailed  account.    By  T.  C. 

Watson  before  the  Inst.  C.  E.    Reprint,  Eng,  News,  June  a3,  3o.  1887. 

Bavaria.  An  illustrated  article  condensed  from  the  Journal  0/  the  Austrian  So- 
ciety 0/  Engineers  and  Architects,  No.  43,  1887.  Shows  method  of  constructing 
embankment,  shore  protection  and  dikes.  Gives  rule  for  the  proper  proportion 
of  depth  and  width  of  channel  at  lowest  water  line.  Eng,  News,  March  i7, 
1^88. 
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River  Improvement,  continued. 

BlasHng^  of  Iron  Gates  (River  Danube, f  Pftp6r  deiscribing  this  work  and  the 
plant  now  established  for  doing  the  work.  Verhandlung'en  des  Vereins  zur 
Befoerderungr des  Gewerbjleisses,  Feb.  i89i,  p.  ii9.  Abs.,/V<v.  Inst.  C.  £.,  VoL 
CIV.,  1891,  pp.  343-4'  AbstractiniSiv.  AVwx,  July  II,  1891,  pp.  30-1.  Set,  Am. 
Sup,t  No.  810,  July  II,  i89i. 

Brazos,  At  the  Mouth  of  the.  Pamphlet  issued  by  "The  Brazos  River  Channel 
and  Dock  Company,"  including  reports  on  the  work  by  Mr.  E.  L.  Corthell, 
Chief  Engineer,  and  Mr.  Geo.  Y.  Wisner.  Resident  Engineer.  The  BroMos 
River  Channel  and  Doeh  Company  ^  Equitable  Building,  Boston. 

Canalixaiion  of  the  Moseln  from  Metz  to  Koblenz.    Fall  of  stream  is  329  feet  in  the' 
distance  of  188  miles.    Thirty-two  dams  are  projected,  from  7.25  to  g.So  feet 
high,  with  a  total  height  of  sSo  feet,  the  navigable  depth  to  be  at  least  6.5  feet 
The  cost,  with  locks  for  single  boats  only,  is  estimated  at  about  $2,600,000. 
Deutsche  Bau*eiiuH£t  1S86.  pp.  178*179. 

The  Canalization  of  Rivers,  Abstract  of  a  valuable  paper  by  M.  A.  Boute.,  Ing.- 
en  Chef  des  Fonts  et  Chausses.  Third  Congress  Frankfurt-on-Main,  1888.* 
Lon.  Engineer^  Jan.  18,  i889,  et  se^. 

Casel,  Short  extract  from  Centralblatt  der  Bauverwaltwng',  giving  illustrated  de^ 
scription  of  methods  employed,  including  a  bridge  and  "needle  dam."  Enff^. 
News,  May  3, 1890,  Vol.  XXIII.,  p.  4x8. 

Of  Channels  in  Sedimentary  Rivers.  Paper  by  George  H.  Henshaw,  with  dis- 
cussion.   Illustrated.     Trans.  A.S.C.E.,  March,  i889,  Vol.  XX.,  p.  io9. 

Ravine  du  Sud  in  the  Island  of  Hay  ti^  Characteristics  of  the,  and  Plan  for  Avert'-' 
in£  its  Overflow.  A  paper  by  J.  Foster  Crowell,  describing  plans  adopted  for 
this  torrential  stream.  Methods  were  by  excavation  for  a  channel,  and  bank 
protection.  Discussion  on  discharge  of  such  streams  and  on  their  control 
Trans.  A,  S.  C.  E..  Vol.  XXIV.,  June,  i89i,  pp.  470-92. 

Clyde.  A  paper  by  C.  A.  Stevenson  before  the  Institution  of  Mechanical  En- 
gineers, describing  the  dredging  of  the  lower  Clyde  estuary.  Gives  full  de- 
scription of  the  hopper  dredge  used  there.    Lon.  En^-*  Sept.  9,  i887. 

Columbia  River  Jetty,  This  is  a  pile  and  mattress  jetty  about  4M  miles  long. 
Method  of  construction  described,  and  illustration  of  ihe  revolving  pile  driver 
used,  is  given.    Eng:  News,  April  ii>,  i89i,  pp.  368-9. 

Converting  the  River  Main,  between  Frankfort  and  Mayence,  into  a  slack-water 
navigation,  by  means  of  five  movable  dams,  locks,  channels  for  rafts  and  other 
works.     To  be  finished  Oct.  i,  1886,  at  a  cost  of  about  $1,375, coo.    Zeitschri/t.  d, 
V,D  /nr.,  Oct.  25, 1884. 

Cooum.  Design,  with  accompanying  map,  for  improving  the  river  by  pumping 
into  it  a  large  volume  of  water.    Ind,  En£r„  May  16,  i89i,  pp.  392-3. 

Danube.  Improvement  of  at  Vienna.  A  lecture  before  the  Society  of  Austrian 
Engineers  and  architects.  Trans,  by  Gen.  G.  Weitzel.  Van  Nos.  Eng.  Ma£,^ 
Vol.  XXVI.,  p.  193. 

Danube:  two  lectures  by  Gustav  Wex,  Chief  Director  of  the  work.  Translated 
and  issued  by  the  Engr.  Dept.,  U.  S.  A.,  as  two  separate  pamphlets  of  25  pp. 
and  60  pp.  respectively. 

Danube,  Mouths  of  the,  and  Improvement  of  the  Mouths  of  Rivers  in  Non"  Tidal 
Seas,  Paper  by  Major  Stokes  describing  various  methods  that  have  been  em- 
ployed.   Eng^.  News,  May  26,  June  9. 1877. 

Danube  and  its  Trade.  A  valuable  paper  by  Lieut.  Gen.  Sir  John  Stokes,  touch- 
ing briefly  on  improvements,  as  well  as  giving  a  discussion  ot  the  commercial 
features  cf  the  subject.    Jour,  Soc.  Arts,  May  2,  i89o.  p.  559. 

In  France.  By  Wm.  Watson.  Gives  an  account  of  an  excursion  on  the  Main 
River,  and  describes  Desfontaine's  Drum  Weirs.  Van  Nos,  Eng.  Mag.,  VoL 
XVll.,  p.  253.    Bj*  Win.  Warscn.    Gives  an  illustrated  description  of  Poirees 
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River  Improvement,  In  France^  continued. 

system  of  movable  dams.  Van  JVos,  En£*  Ma£,.  Vol.  XVIII,.  p.  339.  By  Wm. 
Watson.  An  illustrated  description  of  the  Chanome  srstem  of  falling  gates 
Van  Nos.  En^.  Ma^.,  Vol.  XVIII.,  p.  458.  By  Wm  Watson.  Illustrated  de- 
scription of  the  Chanoine  movable  dam  at  Paris.  Van  Nos.fin^,  Mag-.,  VoL 
XVIII..  p.  48i. 

At  Harlem^  Mo.,  and  Kansas  Ciiy,  Mo.  An  account  of  recent  improvements* 
cost,  methods  employed,  mcluding  experience  sinking  piles  by  water  jet.  etc. 
Fully  illustrated.  Details  of  nozzie  used  in  pile-sinking  given.  Refort  0/  Mis- 
souri River  Commission,  Chief  0/  En£.  Rep.,  i88q.  Appendix  WW.  p.  2:^5. 

Irraxaaddy  Embankments.  A  series  of  illubtrated  papers  giving  a  brief  descrip- 
tion of  these  embankments,  with  notes  as  to  their  efficiency,  etc.  Ind,  Enjp., 
Dec.  27. 1S90.  et  seg. 

Kanawha  River,  Lock  and  Dam  No.  6.  Described  by  the  Res.  Engr.  Eng. 
News,  Nov.  20,  1S86. 

Methods  employed  and  results  obtained  on  the  River  Tees.  Illustrated.  Chan- 
nel obtained  over  bar  at  mouth.    Proc.  Inst.   C,E„  Vol.  XC,  pp.  344-54. 

Mississippi. 
A  discussion  of  what  has  been  done,  of  the  results  obtained,  and  of  what  may 
be  expected.    Estimates $100,000,000  necessary  to  obtain  low  water  depth  of 
12  ft.  to  Vicksburg,  10  ft.  to  Cairo.  8  ft.  to  St.  Louis.  5  ft.  to  Keokuk  and  3  ft. 
to  St.  Paul.      Undertakf^s  to  show  why  greater  results  are  unattainable  by 
the  methods  employed,  also  that  these  methods  are  the  only  ones  available 
for  the  Mississippi.    R.  R.  Gat.,  April  22,  29,  etc.,  1887. 

A  paper  prepared  for  the  University  of  the  City  of  New  York,  by  William 
Starling,  M.  Am.  Soc.  C.  E.  Illustrated.  Trans.  A.  S^  C.  E,,  March, 
1889,  Vol.  XX..  p.  85. 

General  review  of  methods  employed  with  illustrations  of  dikes  and  revete- 
ments.    Supplement  to  //arper's  Weekly,  Oct.  4.  i89o. 

Cut-offs  on.  Their  effect  on  the  Channel  above  and  below.  By  C.  G.  Forshey. 
Trans.  A.  S.  C  E.,  Vol.  V.,  (1876).  p.  317-22. 

Cut-offs.  By  C.  G.  Forshey.  Gives  particulars  of  Shreve's  or  Red  River, 
Racouri,  Terrapin  Neck,  and  Palmyra  cut-offs.  Trans.  A.  S.  C.  E.,  Vol. 
v.,  p.  3i7.    See  Mississippi  River. 

Effect  0/  Levees  on  Stage  and  Discharge.  A  stroBg  paper  by  Gen.  C-  B.  Com- 
stock,  Pres.  Miss.  Riv.  Commission,  combating  the  theory  that  levees  cause 
an  increased  discharge  at  a  lower  stage  on  the  Mississippi  River.  An.  Re- 
port Chief  Engr s.,  U,  S.  A.,  z888.    Part  IV..  p.  2.220. 

Improvement  of  Upper  Mississippi.  Extracts  from  annual  report  of  Capt. 
Mackenzie.    Eng.  News,  Aug.  21. 

Kecpingthe  Mississippi  Within  Her  Banks  By  William  Starting,  C.  E.  A 
popular  article  describing  the  methods  of  bank  protection  and  levee  build- 
mg.    (N.  y.)  Eng.,  April.  i59i.  Vol.  I.,  No.  1,  pp.  III. 

Methods  employed  on  the  Miss.  River  below  Cairo.  Rep.  Miss.  Riv.  Com..  St, 
lj)uis,  1883,  pp.  349-478. 

Its  Mouth.  A  paper  by  J.  G.  Barnard.  Trans.  Am.  Soc.  C.  E.,  Vol.  IV.,  (187^), 
p.  104-21.  Discussion,  p.  290-.I09:  also  paper  by  W.  Milnor  Roberts,  pp.  321- 
33:  and  discussion,  Vol.  V.,  p.  275-97. 

Protection  of  the  Lower  Mississippi  Valley  from  Overflow.  Condensed  re- 
print of  a  paper  by  Prof.  J.  B.Johnson,  read  in  i8S4.  Eng.  News,  k^T\\ 
i9,  iS9o,  Vol.  XXIII..P.364. 

Protection  of  the  Lowlands  below  Cairo  from  Overflow.  By  J.  B.  Johnson.  The 
present  conditions  stated  and  some  remedies  suggested.  7our.  Assn.  Eng. 
Soc.,Vo\.  III.,  p.  169. 
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River  Improvement,  continued. 

Report  of  the  Mis.  Riv.  Com.  for  i884,  including  reports  from  the  Secretary  aud 
other  officers  in  charge  of  works  and  surveys:  also  results  of  high  water  ob- 
servations on  the  floods  of  1882.  1883  and  i884;  precise  levels  from  Fulton,  111. 
to  Chicago,  111.:  also  description  and  elevation  01  permanent  bench  marks 
from  Greenville,  Miss.,  to  CarroUton,  La.,  results  of  experimental  work  with 
current  meters  at  various  discharge  stations.  Apply  to  Sec.  Miss.  Riv> 
Com.,  St.  Louis,  Mo. 

Wing  Dams  on  the  Upper  Mississippi.  By  Ed.  P.  North.  Gives  methods, 
cost  and  results.     Trans,  ^.S.  C»£.,  Vol.  VI.,  (1877).  P.  268-276. 

Missouri  River  Commission,  Report  of  the,  year  ending"  June  3o,  1890.  Contains 
report  on  borings  in  the  Missouri  river  Valley,  with  27  plates,  description  and 
elevations  of  bench  marks  and  reports  on  triangulationand  various  improve- 
ment works. 

New  Channel  from  Rotterdam  to  the  North  Sea.  From  the  German .  A  fine  ac- 
count of  this  important  work,  with  maps,  plans,  sections  of  jetties,  etc.  Con- 
sists of  the  cutting  of  a  channel  three  miles  long  through  low  lands  and  tond 
dunes;  the  closing  of  the  old  river;  the  construction  of  two  parallel  jetties  far  into 
the  sea;  the  regulation  of  the  river  above  the  new  cut;  the  construction  of  a 
large  dyke  ten  miles  long,  and  the  construction  of  a  canal  with  locks.  All  de~ 
scribed  in  En£r.  News.,  Aug.  28,  1886. 

A  paper  by  C.  DeGraflienried,  giving  a  short  sketch  of  the  regulation  of  the 
waters  of  the  Jura  river.      Van  Nos,  Eng-.  Ma£.,  Vol-  XXIV.,  p.  38. 

An  article  on  the  improvement  of  rivers  having  considerable  fall,  and  with  beds 
liable  to  scour.  Proposes  to  use  low  training  banks  and  movable  weirs.  Van 
Nos.  En^.  Ma^.,  Vol.  XXVII..  p.  102. 

Newer,  on  the  Isar.  By  A.  Wolf.  Protection  of  banks,  training  walls,  etc.  With 
illustrations.    Zeitsch-f.  Beuewesen,  1886,  pp.  $'6-527. 

Nile.  By  Benj.  Baker.  Paper  supplementary  to  the  article  in  Beardmore's 
"Hydrology."  The  data  being  from  Egyptian  Gov.  document.  Vttn  Nos.  Enjr 
Ma£.,  Vol.  XXIIL.  p.  4o5. 

Nile.    See  Nile. 

Non-Tidal.  Illustrated  by  the  River  Tiber,  by  Wm-  Shelford.  Contrasts  tidal 
and  non-tidal  rivers,  and  discusses  remedies  against  floods.  Favors  levees  but 
admits  their  deteriorating  influence  on  the  channel,  with  discussions.  Proc. 
Inst.  C.  E.,  Vol.  LXXXIL.  p.  2. 

•  

A^a»- 7V^/ ^rz^tfrj.  being  translations  from  the  Russian,  German  and  French, 
and  fairly  covering  the  whole  ground  of  river  improvements  as  now  practiced 
in  Europe.  Issued  by  the  Engr.  Dept.,  U.  S.  A.,  as  a  folio  pamphlet  of  200  pp. 
with  many  plates,    See  also  Low  Water  Navigation. 

At  Omaha,  Sioux  City,  Nebraska  City.    St.  Joseph  and  Atchison.     The  latter 
being  given  in  considerable  detail,  with  illustrations  and  methods  of  conductmg 
the  work,  plans,  etc.    Report  0/  Missouri  River  Commission,  i8St),  or  Appendix 
WW  of  Rept.  Chf.  ofEng.,  1889. 

Ottawa  River  Dam  and  New  Canal  at  Carillon,  Que.  Detailed  description  of 
wooden  dam  and  canal.  lUus.  By  Andrew  Bell.  Eng.  News,  March  17,  1883, 
pp.  122-$. 

Permeable  System  of  Works.  Theory  and  Application  of,  for  the  improvement  of 
Silt  Bearing"  Rivers.  By  R.  E.  McMath.  Presents  arguments,  relative  to. 
Eng.  News,  Nov.  x,  1879,  PP-  353-5. 

Potomac  River  Flats  in  front  of  Washington.  A  complete  history  of  the  river's 
changes  for  100  years;  an  account  of  all  former  attempts  at  reclamation;  a  his- 
tory of  the  long  bridge  and  its  effects;  together  with  a  full  account  of  the  meth- 
ods now  in  operation  for  reclaiming  them.  Rpt.  Chf.  0/  Engrs.,  U.  S.  A,  i883. 
Vol.  I.,  p.  7;o. 
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River  Improvement,  continued. 

Projtctfor  tfu  Vunna  River  at  Vienna,  Proposed  to  carry  the  stream  throui^ 
the  city  in  a  subterranean  covered  channeL  Maximum  discharge  about  io.oo» 
cubic  feet  per  second      Wochenschrift  d.  Oesterr,  In£,  u.  Arch,   V,  1886,  pp' 

87-90. 
Rhone,  Mouth  of.     The  problem  of  improving,  discussed  at  length  by  Adolphe 
Guerard.    Translated  from  the  French.    Proc.  Inst,  C,  £.,  Vol.  LXXXIL,  p. 
3o5. 

Sand  Bar  Removal . 
By  Harrows,     Bikoffs  system.     /iriv»»«ir,  St.  Petersbuig,  Vol.  IV.,  i88y,  p 
372 .    An  abstract  of  the  method  in  Proc.  Inst.  C.  E.%  1884*  Vol.  LXXXVI,,  p. 
393. 

By  Propeller  Shoeing',  An  account  of  sand-bar  removal  on  the  Columbia 
River.  Oregon,  by  means  of  a  screw  propeller,  commercially  successful. 
Trans.   Inst.   C.   E.  Vol.  LXXXIII.,  p.  386. 

By  Sluicing,  2xA  mechanical  appliances,  at  Liverpool.  Illustrated.  Proc, 
Inst.  C.  E.,  Vol.  XC,  pp.  308-318. 

Seifu,  Improvement  of.  By  L.  F.  Vemon-Harcourt.  A  paper  read  and  dis- 
cussed before  the  Inst,  of  C.  E.  Gives  a  full  account  of  the  methods  employed 
and  the  work  done.    Proc',  Inst.  C.  E.,  Eng.  News,  July  3^i,  t886. 

Seine.  By  Vernon-Harcourt.  A  paper  which  considers.  I.  The  Hydrology  o 
the  Seine.  II.  Inland  Navigation  Improvement  Works.  III.  Estuary  works. 
This  river  furnishes  one  of  the  most  interesting  studies  to  be  found  in  the 
department,  river  physics.  Floods  and  their  prediction,  movable  dams  and 
training  works,  and  the  jetties  and  other  works  at  its  mouth  are  among  the 
problems  here  discussed.  The  whole  occupies  over  x5o  pages  in  Proc,  Inst- 
C.  E„  Vol.  LXXXIV..  p.  210. 

St,  John's,  (Fla,)  Abstract  of  a  report  to  the  Municipal  Board  of  Tacksonville, 
Fla.    ByJ.  B.  Eads.     Van  Nos.  Eng,  Masr,,Vo\,y^V\\\.,i^.^^. 

Sulla  sistemazionc  deijiumi  e  torrenti  della  Carinzia,  9  tables  and  2  handsome 
folding  plates  showing  the  details  of  this  work.  Giomale  del  Genie  Civile,  An- 
no XXVIII.,  April,  i8go,  pp.  169-99. 

Thames.  A  description  of  the  river  and  various  improvement  works.  By  J.  B. 
Redman  before  the  Inst.  C.  E.    Reprint,  Eng,  Mews,  Sept.  8,  Oct.  6,  i877. 

Tiber,  Discharge  and  Regulation  0/  the.  By  T.  Montanarl.  An  examination  of 
the  measurements  made  at  different  times,  with  a  view  to  the  construction  of  a 
new  scale  for  the  river;  also  discusses  mean  velocities,  rainfalls,  etc.  Van 
Nos.  Eng.  Mag.,  Vol.  XXIX.,  p.  501. 

Tidal  Works  on  the  Seine  and  other  Rivers.  A  summary  of  16  pp .  Trans.  Liv- 
erpool Eng.  Soc,  p.  83  (1886). 

Tidal  River,  the  Successful  Work  of  Improvement  of  the  Mouth  of  a.  The  Wel- 
ham  in  England.    Illustrated.    Proc,  Inst.  C.  E„  Vol.  XCV. 

Timber  Structures  for  Controlling  Water.  Proposed  system,  by  H.  C.  Herron. 
Description  with  examples  of  application  to  breakwaters  and  wing  dams.  Eng. 
News,  April  10, 1880,  pp.  132-3. 

Weaver,  Eng.  By  J.  A.  Sauer,  before  the  Society  of  Arts  Canal  Conference^ 
Gives  a  short  description  of  the  improvement  of  the  River  Weaver,  England. 
Jour.  Soc.  Arts,  June  i,  18S8. 

See  Appliances.  Blasting-  Dikes.  Harbor  and  River,  Jetties.  Levee  Con- 
struction.   Sounding  Apparatus. 

River  Physics.    See  River  Hydraulics.     River  Improvements,    Rivers. 

River  Pollution. 

By  J.  P.  Kirkwood.  An  abstract  from  the  report  af  the  Massachusetts  Board  of 
Health.    A  valuable  arftclc     I'an  Nos.  Eng.  Mag..  Vol.  XVI.,  p.  146. 
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River  Pollution,  continued. 

By  Manufacturing  Wastes .  Reportof  Samuel  M.  Gra^,  City  Engineer,  Prov- 
idence, R.  I.,  giving  valuable  data  and  facts,  chemical  analyses  etc.,  concern- 
ing properties  and  disposal  of  manufacturing  «fastes.  Ref,  City  En£.'  Prov.^ 
R.  /.,  xB4.    No.  29. 

In  the  United  States.  (The  valuable  paper  by  Chas.  C.  Brown,  read  before  the 
Eng.  Club  of  St.  Louis  and  published  in  7<wr.  ^jxix.  ^^.  .Sc^.,  Oct.,  1890, 
is  reprinted  in  En^,  News^  March  21,  xSqi,  pp.  a83-4,  et  seq^ 

See  Water  Filtration  and  Purification,     Water  Supply  Abstract^  etc. 

Rivers. 

By  Edward  Eastan.  Contains  review  of  ancient  water-works  and  treats  of  the 
English  rivers.  Advocates  a  local  government  board  for  dealing  with  every 
watershed  in  England.     Van  Nos.  En£.  Mag^,^  Vol.  XIX.,  p.  345. 

By  W.  H.  Wheeler.  Treats  of  the  rivers  in  the  Eastern  Midland  district  of  Eng- 
land, the  Withan.  Willand,  Ouse,  etc. :  also  of  floods  of  their  remedy.  Van 
Nos.  Emr-  Ma£r.,  Vol.  XXVIL,  p.  281. 

Backwater  in*    See  Backwater. 

CanaliMation  of.    See  Canals.    River  Improvement. 

And  CancUs.  A  short  description  of  the  more  recent  methods  of  transport  on 
rivers  and  canals,  and  details  of  their  employment  in  Germany.  Van  Xos. 
En£.  Maff.,  Vol.  XXVIII,  p.  195. 

Of  China.  Gives  discharge,  sediment,  and  other  data  for  the  Yang-Ste,  Hoang- 
ho  and  Pei-ho  rivers.     Van  Nos.  Eng-.  Mag.,  Vol.  XXIV.,  p.  63. 

Control  and  Management  of.  By  J.  C.  Hawkshaw,  before  the  Dublin  meeting  of 
the  British  Assn.  Shows  some  of  the  difficulties  encountered  in  river  work. 
Van  Nos,.  Eng.  Mag..  Vol.  XX.,  p.  495. 

Conservancy.  By  J.  C.  Hawkshaw.  Illustrated  by  drainage  administration  in 
Holland.     Van  A^os.  Eng.  Mag.^  Vol.  XXII I.,  p.  250. 

Debris  in.    See  Mining,  Debris. 

Mississippi;    See  Rivers,  The  Mississippi  River,  below. 

Tidal.  The  Horizontal  Range  0/ Flow  ot  a  given  particle  of  water  during  the 
ebb  and  flow  of  a  single  tide.  The  discussion  bears  on  the  discharge  of  sew- 
age with  such  streams.    Illustrated.    Proc.  Inst.  C.  E.,  Vol.  LXXXVI.,  p.  253. 

Tidal.  Thd  relative  value  of  tidal  and  upland  waters  in  maintaining  rivers, 
estuaries  and  harbors,  by  Walter  R.  Browne,  before  the  Inst.  Civ.  Engrs.  En- 
deavors to  show  when  embankments  or  jetdes  limiting  the  tidal  basin  may  be 
advantageous  and  when  not.     Van  Nos.  Eng.  Mag..  Sept.,  188S. 

Rivers.    The  Mississippi  River. 

Dangers  Threatening  its  Navigation .  By  B.  M.  Harrod.  Favors  bank  protec- 
tion and  levees  on  the  theory  that  confining  the  flood  waters  w^ill  not  increase 
flood  heights.     Trans.  A.  S.  C,  E.,  Vol.  VII.  (i878) ,  p.  24^ 

Flood  Heights  in  Mississippi  River.  A  pai>er  by  Mr.  William  Starling,  M.  Am. 
Soc.  C.  E.  Pp.  33:  plates,  6.  Trans?  A.  S.  C,  E.,  May,  1889,  Vol.  XX.,  p. 
195. 

Floods  of  Earlier  Times.  By  J.  A.  Ockerson.  With  an  elegant  lithographic 
mapof  130  miles  of  the  river  from  Vicksburg  to  Natchez.  Article  shows  that 
the  floods  of  former  limes  were  not  materially  different  in  height  from  those  of 
to-day.  With  discussion  by  Robt.  E.  Mc Math.  Jour.  Assn.  Eng.  Soc,  Vol. 
IV.,  p.  1S7. 

Geology  of,  Bottoms.  Being  a  report  on  numerous  borings  made  throughout  the 
lower  river  bottoms,  with  important  conclubions.  Rep.  Miss,  Riv.  Com.,  St 
Louis,  1^83,  p.  479. 

Map  of,  from  Cairo  to  the  Passes,  in  Thirty- two  Sheets,  besides  three  Index  Sheets. 
Scale,  one  inch  to  the  mile.      Prepared  under  the  direction  oi  iht  Mississippi 
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Rivers.    The  Mistissippi  River,  A/a/>  qf%  etc.,  continued. 

River  Commission,  from  the  most  careful  and  accurate  topographical  surveys 
ever  made  in  this  country  over  so  large  an  area.  The  sheets  were  first  drawn 
to  a* scale  of  i-io,ooOi  and  on  all  these  3  foot  or  S  f  oot  contours  have  been  drawn. 
These  contours  have  been  carefully  located  from  one  to  one  and  a  half  miles 
back  from  either  bank.  These  are  not  shown  on  the  reduced  map.  however, 
but  the  topography  is  drawn,  and  all  landings.  i>osition  of  channel  at  time 
survey  was  made,  and  distances  from  Cairo  was  given.  Address  Secretary 
Miss.  Riv.  Com.,  2828  Washington  avenue,  St.  Louis,  Mo. 

Silt  Movement  by  the  Mississippi,  \\.%  volume,  cause  and  condition.  By  R.  E. 
McMath.  The  results  of  a  series  of  observations  made  at  St.  Louis  in  i879. 
Van  Nos.  En^.  Ma£.,  Vol.  XXVIII..  p.  32. 

True  Source  of.  As  determined  by  Captain  Willard  Glazier.  July,  i88f,  with  map. 
being  in  Lake  Glacier  3  feet  above  Lake  Itasca,  /^roc.  Royal  Geog.  Soc.,  Jan. 
i885. 

See  River  Improvement,  Mississippi  River,  Hydraulics. 

Rivers  and  Harbors. 

Annual  Report  of  the  Chief  of  En£^s.,  U.  S.  Army,  1884.  Four  volumes,  with 
table  of  contents  and  alphabetical  index.  Gives  engineering  and  financial  in- 
formation concerning  all  public  works  under  this  department,  including  the 
report  of  the  Miss.  Riv.  Com.  for  1883.  Apply  to  Chief  of  Engrs.  U.  S.  Army. 
Washington. 

Improvements  of.    See  Public  Works. 

Rivet  Hole  Punching.    See  Punching,  Improved  Method. 

Rivet  Holes  in  steel  plates.  Results  of  experiments  carried  out  under  the  direction  of 
the  English  Board  of  trade  on  the  relative  effect  of  punching  and  drilling  steel 
plates  of  different  thicknesses.     Van  Nos.  Rn£.  Ma^.%  Vol.  XXV.,  p.  155. 

Riveted  Joints. 

An  account  of  29o  experiments  summarized  in  a  paper  before  the  Inst,  of  Mech. 
Engrs.,  England,  by  Prof.  A.  B.  W.  Kennedy.  The  conclusions  relate  to  "joints 
made  in  soft  steel  plates  with  steel  rivets,  the  holes  all  drilled  and  the  plates 
unannealed."  Tabular  proportions  and  formulas  given.  Lon.  i?n;^.,  July  3, 
and  10,  i885.    Also  Van  Nos,  En£-,  Ma^.,  July,  i885. 

For  Boiler  Work;  account  of  some  tests  of.  By  C.  H.  Moberly.  Full  descrip- 
tion and  results  of  experiments  made  to  find  the  best  form  of  joints  for  steel 
boiler  plates.     Van.  Nos.  Eng^.  Mag.,  Jan.,  1884. 

In  Boiler  Shells,  A  paper  by  W.  B.  Le  Van  read  before  the  Frank.  Inst.  The 
author  gives  the  result  of  his  experiments  in  designing  joints.  Numerous  illus- 
trations.    Reprinted  in  Sci.  Am.  Sup.,  Nos.  8o9-io,  July  4,  11, 1891. 

Details  of  tests  of  96  specimens  of  O.  H.  steel  plates,  12  specimens  of  rivet  metal, 
and  of  124  riveted  joints  made  at  the  Watertown  Arsenal  in  i885.  Report  for 
that  year.    Ex.  Doc.  No.j6, 40th  Cong.,  ist  Session. 

Kensington  Nat' I  Agricultural  Hall.     Design  for  a  truss  of  160  ft.  span.     Sci.  Am. 
.S»/.,  June  5,  1886. 
Some  Recent  Tests  on  Iron  and  Steel  Riveted  Joints.     Paper  by  A.  W  Bright  more 
before  Liverpool  Eng.  Soc.      Trans,  Liverpool  Eng.  Soc,  1888,  Vol    IX,  pp. 
i-i4. 

Tests  of.  As  to  the  rivets  filling  the  holes  when  the  number  of  the  plates  is  large. 
Illustrated  by  sections  through  the  line  ot  rivets.    R.  R.  Gat.,  Oct.  10,  1890, 

69,^. 

Tests  of  Riveted  Joints  for  Boiler  Work.  Paper  by  C.  H.  Moberly  before  the 
Inst.  C.  E.,  giving  the  results  of  many  tests  with  discussion.  Eng.  News,  May 
26,  June  2,  i883. 

Their  Proportions  and  Strength.  A  lecture  at  Cornell  University  by  J.  M.  Allen, 
of  Hartford,  Conn.    Sci.  Am.  Sup.,  No.  811,  July  18,  i89i,  pp.  12952  5. 

See  Copper  Joints. 
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Riveting. 

Ch.  I.  Sec    III.  of  The  Constructor,    Illustrated    Mechanics,  July,  i89o,  et  seg. 

Abstracted  from  M.  Considere's  article  in  Annates  des  P.  &*C.  giving  the  results  of 
a  series  of  experiments  made  to  ascertain  the  additional  strength  obtained  in 
riveted  connection  by  the  frictional  resistance  caused  by  the  shrinking  of  the 
rivets.    ^.  R.  Gas.,  Feb.  xi,  i887. 

A  200-Ton  Hydraulic  Riveting^ Plant.  Description,  with  detailed  illustrations  of 
a  200- ton  hydraulic  riveter  capable  of  successfully  upsetting  rivets  3  inches  in 
diameter.    Lon.  Engineer,  Feb.  14,  i8go,  p.  126. 

Boilers.    See  Boiler  Construction. 

Net  Section  in  Riveted  Work.  Short  paper  by  Theodore  Cooper.  A*.  R.  Gaz.^ 
Aug.  22i  i8<)o,  p.  S83. 

Riveting  Machine.  A  description  of  the  tube  riveting  machine  used  on  the  Forth 
Bridge.    San.Eng-'^  Oct. 22,  1887.    Lon.  Eng:,  Sept.  q,  1887. 

See  Hydraulic  Riveting  Machine. 

Riveting  Tests.  To  determine  eflect  of  length  of  rivet  or  thickness  of  metal  on  hand 
and  machine  driven  rivets.  Made  by  Charles  W.  Bucholtz.  Eng.  News,  Dec. 
6,  12:89.  P-  ^' 

Rivets,  Pitch  o/.  By  Theodore  Cooper.  Gives  methods  of  computing  pitch  of  riv- 
ets and  thickness  of  the  web  m  riveted  plate  girders.  Van.  Nos.  Eng. 
Mag.,  Vol.  XVII.,p.  2o9. 

Steel  for  Boilers.    See  Boiler  Construction,  Steel  Rivets /or. 

Rivets  and  Riveting.    By  Martin  Baicke.     Van  Nos.  Eng.  Mag.,  Vol.  L,  p.  593. 

Road, 

And  Drainage  Construction  in  Boston  Parks.  Gives  brief  description  of  the  meth- 
ods of  road  construction  and  drainage  adopted  in  the  Boston  park  system. 
Illus.  Eng.  News,  Sept.  i5,  1888. 

Road  Construction. 

Abstract  of  a  paper  by  Prof.  J.  V.  Hazen.  Hanover,  N.  H.,  giving  a  concise 
statement  of  the  general  principles  of  road  making,  and  including  considerable 
valuable  data  concerning  actual  cost,  etc.,  of  certain  recently  constructed 
roads.    Eng.  &>  Build.  Rec,  April  26,  i89o,  Vol.  XXI.,  p.  326,  ei  seg. 

A  paper  by  C  Frank  Allen,  read  before  the  Boston  Soc.  C.  E.,  giving  a  general 
discussion  of  the  subject.    Jour.  Assn.  Eng.  Soc,  May  1891,  pp.  223-33.  Discus- 
■  sion,  pp.  233-58. 

Abstract  of  an  exhaustive  paper  on  this  subject,  by  Capt.  Francis  V.  Green,  in 
Harfers  Weekly,  Aug.  10,  1889.  Eng.  ^  Build.  Rec,  Aug.  10,  i889,  Vol.  XX., 
p.  i45i  tt  seg. 

Prize  essay  for  Eng.  6-  Build.  Rec.%  by  I.  V.  Pope  of  Austin,  Texas.  Eng.  <&• 
Build.  Rec,  April  12,  i89o,  Vol.  XXL,  p.  204,  et  seg. 

Maintenance  of.  Paper  by  E.  P.  North  before  the  Am.  Soc.  C.  E.  Treats  also 
of  pavements.  For  illustrated  description  of  road  rollers  see  ibid.,  Aug.  9. 1879. 
Reprint,  Eng.  News,  July  12,  Aug.  2,  1879. 

And  Maintenance.  Prize  essay  for  Eng.  <S»  Build.  Rec,  by  Mr.  S.  C.  Thompson 
of  New  York  City.  This  is  a  concise  and  valuable  treatment  of  the  subject. 
Eng.  6-  Build.  Rec  .  March  29,  1890,  Vol.  XXI-,  p.  262,  et  seg. 

And  Maintenance  of.  By  E.  B.  EUice-Clark.  Gives  a  good  general  review  of 
the  subject.     Van  Nos.  Eng.  Mag.,  Vol.  XV.,  p.  515. 

And  Maintenance.  By  Ed.  P.  North.  Gives  American  and  European  practice 
in  the  case  of  Elarth.  Macadam,  Stone,  Wood  and  Asphalt  pavements:  also 
specifications,  cost,  cuts  of  tools,  rollers,  &c.  Trans.  A.  S.  C.  E.,  Vol.  VIII., 
(1879),  pp  9;-i47.    Discussion,  pp.  333-380. 
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■Road  Construction,  continued. 

In  Richmond  County,  N.  Y.  Description  and  specifications  of  the  roads  there 
being  built.    En£,  News,  Dec.  i3»  i89o,  pp.  S26-7. 

Science  of.  A  prize  essay  by  Clemens  Herschel.  A  valuable  paper.  Repub* 
lished  with  additional  notes  in  £h£.  News,  June  9,  Sept- 1,  1877. 

Tumpikin£r  and  Underdrainin^  Common  Roads.  By  R.  C  Carpenter.  Illus. 
EnsT'  News,  Oct.  27,  Nov.  3,  1877. 

Road  Engines.    See  Engines,  Steam,  Traction. 

Road  Improvement. 

By  C.  G.  Elliott,  before  the  Illinois  Association  of  Engineers.  The  building  of 
country  roads  considered  as  an  engineering  problem.  En£,  News,  March  13. 
1886. 

As  Apt  lied  to  Country  Roads.     Eng".  News,  Nov.  14,  i885. 

Sui^gestions  for.  As  derived  from  experience  in  Western  Ohio.  By  S.  A. 
Buchanan.    Report  Ohio  Soc.  Surv.,  1883. 

See  Macadam,  also  Gravel  Roads. 

Road  Machine  Contest. 

Mexico,  Mo.  Results  of  a  comparative  trial  of  six  machines,  as  to  mechanical 
construction  and  general  operation,  and  ability  to  perform  special  work.  En£^. 
News,  Oct.  24,  i89i,  pp.  394-$. 

Railroad  Maintenance. 

See  Ditch  Apportionment.    Road  Construction  and  Maintenance. 

Road  Material. 

0/  Ohio.  By  Ed.  Orton.  Describes  the  stone  in  Ohio  available  for  road-making 
material.    Rpt.  Ohio  Soc.  Surv.  &•  Engrs.,  1888,  pp.  6o-^. 

Road  Metal. 

Metal  and  Ravins'  Setts,  Valuation  of.  By  W.  F.  K.  Stack.  Discusses  the  propec 
method  of  testing  road-maldng  material,  and  gives  details  of  tests  made 
on  duration  by  means  of  a  machine.  Illustrated.  Lon.  Engineer,  Aug.  3x» 
1888. 

Road  Roller. 

New  Harrisburg  Steam  Road  Roller.     Illustration  and  description  of  a  new  and 
improved  form  of  steam  road  roller.    Eng.  &»  Build.  Rec,  Feb.  i5, 1890,  Vol. 
XXI.,  p.  170. 
Roadmasters*  Association  of  Amerisa. 

Minneapolis  Convention.  Report  contains  President's  address  on  "Preservation 
of  Cross  Ties,"  and  reports  of  committee  on  Track  Work,  Track  Jacks,  Inter- 
locking, and  Construction  of  Frogs.  R,  R.  Gax.,  Sept.  18.  i89i.  pp.  647-^.  Ry. 
Rev.,  Sept.  12,  x89i,  pp.  591-5. 

Roadmasters'  Assoc.  0/  America.    Report  of  the  8th  annual  convention.  Sept. 
9,  10, 1890.    Eng.  News,  Sept.  i3,  i89o,  pp.  232-3.     R.R,  Gaz,,  Sept.  i9, 1890.  pp. 
6478. 
Roads. 

The  Cojnmon  Roads  of  Europe  and  America.  By  Isaac  B.  Potter,  C.  E.  Compares 
the  common  roads  of  Europe  and  America  and  discusses  advantages  of  good 
roads.    Illus.    Eng.  Mag.,  Aug.,  i89i,  pp.  6i3-26. 

Common,  in  France*  Gives  notes  on  the  administration  of  the  public  roads  in 
France.    Eng,  6*  Build.  Rec,  Aug.  18, 1888. 

Building  of.    See  Addresses,  Baker.    Road  Construction. 

Cost  of  Bad  Roads.  Paper  by  Prof.  I.  O.  Baker  giving  a  brief  analysis  of  the 
economy  of  good  roads.  Rept.  6th  An.  Meeting  III.  Soc.  Eng.  6*  Surv.^  i89i, 
pp.  59-64. 
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Koads,  continued. 

County  Hi^kways  in  Penn,  Report  on  proposed  laws.  Excellent  paper  read  by 
Thos.  H.  Johnson.  Proc,  En^.Soc.of  W.  Penn,  Vol.  V.,  1889.  pp.  36-55; 
discussion,  pp.  S5-S. 

Gravel, 
A  paper  by  Chas.  C.  Brown,  before  the  Indiana  Assn.  of  Surveyors  and  Eng- 
ineers. Discusses  advantages,  roadway,  line,  road-bed,  side  slopes,  sid  e 
ditches,  crossings,  shrinkage,  stone  culverts,  pipe  culverts,  bridges,  gravel, 
and  repairs.  Proc,  0/  the  Assn.  for  1885 :  L.  S.  Alter,  Rensselaer,  Ind . . 
Sec'y.    Bng,  News^  Apr.  241 1886. 

Cost  of.  Paper  by  A.  E.  Harvey,  giving  the  cost  of  some  Illinois  roads.  Se- 
lected papers  of  C.  E.  Cluit  Univ,  o/Ill.j  1889-90,  pp.  a3-26. 

In  England t  Repair  and  Maintenance  of  .  Pamphlet  by  W.  H.  Wheeler,  M.  I. 
C.  £.    Extracts  in  Ene*  News^  Sept.  13,  i8go,  pp.  259-40. 

Hi£kway  En£ineerin£,  A  Course  of  Instruction  in.  A  paper  by  Prof.  C.  F. 
Allen  discussing  the  importance  of  good  roads,  and  the  various  branches  con- 
nected with  a  course  of  instruction  in  this  subject.  Proc,  Soc,  Arts^  1800-91. 
pp.  59-77. 

Highways  and  National  Prosperity.     An  article  by  E.  P.  North   treating  of 
transportation  facilities  in  general,  and  showing  the  necessity  for  better  com 
mon  roads  and  water  transportation.    (N.  Y.)  En^,  April^  i89i.  Vol.,  I.  No.  i, 
pp.  47-56. 
Jiifacadam. 
At  Bridgeport,  Conn.    Article  by  Edward  P.  North,  describmg  process  in  use 
at  Bridgeport  under  direction  of  Mr.  B.  D.  Pierce.    Macadam  only  four 
inches  thick  has  been  used  with  marked  success  and  economy,  costing 
less  than  40  cents  per  square  yard.     En£.  <&•  Build,  Eec.,   December  28. 
1^89,  Vol.  XXI.,  p.  53. 

Maintenance  and  Polling  of  ,  Gives  the  cost  of  rolling  by  steam  at  about  half 
that  horse*power.     Van  Nos.  En£r-  Majr- ,  April,  1884. 

Quantity  of  macadam  required  per  annum  to  maintain  road  surfaces  in  proper 
order.  This  is  shown  to  vary  largely  mih  the  quality  of  the  stone  used,  bui 
is  found  to  follow  a  simple  law  for  every  kind  of  stone,  depending  further  on 
the  amount  of  travel:  and  the  formulas  proposed  are  borne  out  byex- 
perience  on  highways  whose  daily  traffic  ranged  from  only  3o  up  to  1,000 
draught  animals.    Zeitschr./,  Bavnjoesen%  18S4-447. 

In  Union  County,  iV.  Y.  Brief  article  of  some  value.  En^,  6*  Build.  Rec . 
Jan.  x8,  i89o.  Vol.  XXI.,  p.  loi. 

Proposed  Tennessee  Highway  Law.  This  law  proposes  to  place  the  construc- 
tion and  repairs  of  roads  into  the  hands  of  County  Engineers,  and  ulso  to 
create  a  State  Board  of  three  Engineers.  Prepared  by  the  Highway  Reform 
Committee,  Nashville,  Tenn.,  1891. 

Repair  and  Maintenance  of.  By  W.  H.Wheeler.  Contains  many  good  sugges- 
tions on  the  maintenance  of  roads,    San.  Eng'.*  June  25,  1887. 

Report  of  Committee  0/  the  Engineers'  Society  0/  Western  Pennsylvania.  Valu- 
able report  giving  a  proposed  law  providing  for  a  division  of  roads,  etc.,  and 
the  appointment  of  a  county  road  commission  and  a  county  engineer,  who 
shall  have  direct  charge  of  all  public  roads.  Trans.  En£:  Soc.  IV,  Penn.  Meet- 
ing of  March  i9,  i889,  p.  31,  et  seq. 

And  Road  Drainage.  Brief  article  by  F.  S.  McClannahan,  describing  a  pro. 
posed  method  of  road  drainage.  Rept.  6th  An.  Meeting  III.  Soc.  £.  6*  Surv., 
1891,  pp.  44-50. 

And  Road  Afaintenance,    Construction  of  Roads.    Paper  by  John  P.  Prichard,  of 
Quincy,  Mass.,  for ^nt^*  &*  Build.  Rec,  prize  series.    Eng,   6*  Build.  Rec, 
April  19,  1890,  VoL  XXI.,  p.  3io,  et  seq. 

See  Pavements.    Paving. 
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Rock  Blasting  under  Water.    See  Blasting. 

Rollers,    ^t,  Bridg'e  Rollers. 

Rolling  Mills. 

Drawings  and  descriptions  of  anew  geared  rolling  mill  with  balanced  top  roU, 
in  use  at  the  Ebbw  Vale  Steel  Works.    Lon.  Ene.,  April  24,  1885. 

Of  the  Roanoke  Rolling- Mill  Company,  Virginia.  Illustrated  description  of  roll 
trains.    Am.  M/r.^  Feb.  22,  ib89. 

Test  0/ Power  in.  By  Henry  Simon.  Gives  records  of  tests  as  to  the  power 
consumed  by  various  machines  used  in  a  roller  mill.  Lon.  Engineer,  July  8* 
i887. 

Universal.  Gives  description  of  Sacks,  improved  universal  rolling  mill,  adapted 
to  rolling  double  angle,  star,  H.  T.,  and  similar  sections.  Sci.  Am.  Sttp.,  Jan. 
7.1888. 

C/uiversal  Rolling- Mills  for  the  RoWinfC  of  Girders  and  Cruciform  Section.  By 
Hugo  Sack,  Duisberg-on-the- Rhine.  Gives  reasons  why  I-beams  can  only  be 
rolled  with  difficulty  when  the  section  becomes  great,  and  shows  that  by  use 
ofa  universal  four-roll  mill  this  difficulty  is  overcome.  Illustrated.  Sci.  Am, 
Sup.,  July  20.1889. 

See  /ron  and  Steel.    Steel. 

Roof  Rafters. 

Problem  of.    By  De  Volson  Wood.     Van  Nos^  En£.  Ma^.,  Vol.  VI.,  p.  233. 

Strains  in  Rafters .  By  S.  H.  Shreve.  Derives  formulae, 'and  makes  practical 
application  of  the  same.     Van  Nos.  En^.  Maff.,  Vol.  III.,  p.  473. 

Roof  Trusses. 

A  brief  description  with  full  detailed  drawing  of  mam  trusses  of  the  station  of  the 
South  Brooklyn  Railroad  and  1  erminal  Company.    The  trusses  have  a  span  of 
147  feet,  rise  of  30  feet,  and  27  feet  effective  depth.    En^-  6'  Build.  Rec,  March 
i7,  1888. 

Armory,  Buffalo.  A  description,  with  plans,  elevation  and  details,  of  the  10  roof 
trusses,  x8o  feet  span,  at  the  74th  Regiment  Armory.  Buffalo,  N.  Y. :  also  details 
of  the  rolling  scaffold  used  in  erecting  them.    San.  En^.^  Oct.  29.  i887. 

Bandora  Station.  Brief  description  with  detailed  drawing  of  a  roof  trus^  tor  Ban- 
dora  station,  India.    Lon.  Engineer,  Dec.  2,  1887. 

Cantilever.  Gives  details  of  a  cantilever  roof  erected  by  the  Berlin 'Bridge  Co., 
over  their  girder  shop.    En£.  6*  Build.  Rec,  Aug.  4,  1888. 

The  Cleveland  Arcade  Roof.  These  roof  trusses  are  3-hinged  arches  with  about 
a  so-ft.  span.  Details  illustrated.  Eng:  Record,  March2i,  i89i,  pp.  25C>-7, 
et  seq . 

Z?^<zrf  M^«;^A/ of  iron  roof-trusses.  By  Prof.  Landsberg.  Z^itschr.  f.  Bauutesen, 
i88s.  pp.  105  and  245. 

Depot  0/ the  Central  Railroad  of  New  Jersey.  Gives  plan  and  elevation  of  the 
new  depot  of  Jersey  Central  Railroad  at  Cummunipaw,  etc.,  also  half  section 
showing  roof  truss,  with  dimensions.  Its  span  is  142  feet.  En£.  News,  Oct.  6, 
1888. 

The  French.  By  P.  H.  Philbrick.  Gives  an  analysis  of  the  truss.  Van  Nos. 
Eng:  Mas.*  Vol.  XXIII.,  p.  8q. 

Of  the  Funk  pattern,  with  the  rod,  analyized  graphically  by  using  the  equilibrium 
polygon  in  place  of  the  Maxwell  diagrams.  By  De  Volson  Wood,  in  Van  Nos, 
En£r.  Mag',  Vol.  XXXI.,  p.  i77  (September,  i884). 

Liverpool  International  Exposition,  description  and  detailed  drawings  of  the 
truss  at.    Lon.  Engineer,  June  11,  1886. 

Madison  Square  Garden.  General  plan,  elevation  and  details.  Eng.  Recortl, 
Jan.  17.  i89i,  pp.  iio-ii,  etseq. 
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Roof  Trusses,  continued. 

Main  Drill  Room  of  the  Twenty-Second  Re£iment  Armory,  New  York  City.  Il- 
lustrated description  of  arched-steel  roof  of  176-ft  span  and  62-ft.  clear  rise  with 
strain  diagram.    Enjp,  News,  April  i3,  x>89. 

New  Market  Hall,  La  Plata.  Three  parallel  roois  cover  an  area  of  qK  acres. 
The  principal  members  are  iron  arches.  Described  and  illustrated  with  plates 
of  details,  by  Max  am  Ende.    Lon.  En£ineery  Nov.  28,  i8go,  pp.  429-32. 

Most  Economical  Spacinsr  of.  Formulas  for  weights  of  trusses  are  derived  and  a 
table  of  weights  given  for  various  spans  and  spacing.  By  W.  W.  Robertson. 
Ind.  En^".,  Dec.  20,  i89o.  pp.  49o-93. 

Paris  Exhibiticn.  Description,  vdth  elevation  and  details,  of  the  roof  truss  over 
the  fine  Arts  Court  at  the  Paris  Exhibition.  i88q.  Lon.  Engineer,  Sept.  2,  i887: 
also  Sept.  16. 

Paris  Exhibition.  A  two-page  plate  showing  details  of  roof  truss  and  other  iron 
workof  the  galleries  of  miscellaneous  exhibits  at  the  Paris  Exhibition  of  i889. 
Lon.  En£r.,  Dec.  3o,  i887. 

PhiBnix  Bridge  Co.  Gives  short  description,  with  general  plans,  elevation  dia- 
grams and  details  of  the  roof  trusses  of  the  new  girder  shop  of  the  Phoenix 
Bridge  Works.    Enr.  6*  Build,  Rec,  April  7, 1888. 

Renewal  of t  at  King's  Cross  Terminus,  G.N.  R.  By  R.  M.  Bancroft  before  the 
Soc.  of  Engrs.  Gives  details  of  the  renewal  of  the  roof  truss  over  the  depai^ 
ture  platform  of  King's  Cross  terminus  of  the  Great  Northern  Railroad.  Nine 
plates.,    TYans.  Soc.  Eng".,  1888.  pp.  i25-i45. 

Semicircular  7Vm^^  designed  by  Captain  F.  Fowke,  R.  E.  Described  and  illus- 
trated in  Proc.  Inst.  C,  E.,  Vol.  LXXXIL.  p.  3oi. 

Twelfth  Regiment  Armory,  New  York.  Brief  description,  with  illustrations  of  the 
riveted  arch  roof  trusses  of  the  armory  of  the  Twelfth  Regiment  in  New  York 
City.    Eng.  6*  Build.  Rec,  Jan.  7, 1888. 

See  Howe  Truss.    Railroad  Terminals.    Trusses. 

Roof  and  Bridge  Trusses.  Diagrams,  Formulas  and  Tables  for  the  Use  of  Engi- 
neers, Draughtsmen  and  Architects-  A  collection  of  many  useful  formulas, 
standards,  etc.,  with  tables  and  diagrams  to  aid  in  their  application.  Mechan- 
ics, Jan.,  i89i,  pp.  26-3i,  et  seq. 

Roofs. 

Conical.  By  Thos.  Doane.  Description  of  such  roofs  over  tanks  92  feet  in  dia- 
meter, without  interior  support.  Illustrated.  Jour.  Assn.  Eng.  Soc,  Vol.  XL, 
p.  73. 

Description  of  the  collapsed  roof  of  the  Norway  Iron- Works,  South  Boston. 
San.  Eng.,  March  i9,  1887. 

Iron.  Illustrates  various  forms  of  iron  roofs  and  gives  tables  of  dimensions  of 
iron  proper  for  each  member  on  different  lengths  of  span.  Mech.  World, 
Dec.  8, 1888. 

On  the  Fall  0/ the  Hudders field  Station  Roof,  England,  resulting  in  the  death  of 
four  men  and  the  wounding  of  several  others.  A  good  example  of  how  not  to 
doit.  Illustrated.  \jan.  Engineer,  ^ov,\h,  i885:  also  Lon.  Eng.,  Oct.  16, 
i885. 

On  the  design  and  proportions  of  painted  roofs.  Van  Nos.  Eng.  Mag.,  Vol. 
VIII.,  p.  62. 

Removal  0/  Roof  Water  from  Buildings.  An  article  by  Dwigh  Porter,  Ph.  B., 
describing  some  of  the  methods  in  use  on  large  buildings  for  overcoming, 
special  difficulties— notably  that  arising  from  ice  formation.  Tech»  Quar.,  Vol. 
II.,  1889,  No.  3,  pp.  220-28. 

Some  Celebrated  Timber  Roofs.     A  lecture  by  Prof.  T.   Rodger  Smith,  London 
Illustrated.    Am,  Arch.,  June  6  and  t3,  i885. 

See  Roof  Trusses. 
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Roorkee  Experiments.    See  Hydraulics, 
Rope  Driving. 

A  paper  by  Louis  J.  Seymour.    Illustrated.    Power,  May,  iS8g,  et  seg  . 

See  Crane,  Hii^h  Speed. 

Rope  Gear, 

For  Electric  Li^fU  Work,  A  paper  by  W.  H.  Booth  and  Frank  B.  Lea  discuss- 
ing advantages  of  its  use.    Elec,  Rev.,  June  26,  i89i,  pp.  8io-4. 

Rope  Railways. 

Illustrated  description  of  construction  and  operation  of  the  Bluchert  Wire  Rope 
Tramway.    Science,  Feb.  i4,  1890. 

Muller's.  Gives  a  short  description  of  the  above  system,  which  is  adapted  for 
factory  use.     Van  Nos.  En£,  Mag-.,  Vol.  IX.,  p.  118. 

Otto  Wire  Ropeway.  A  profusely  illustrated  article  descriptive  of  this  novel 
wire  rope  railway  as  used  at  Gottesegen  Colliery,  Antcnienhutte,  Westphalia. 
Sci.  Am.  Sup.,  June  22,  i889.    Lon.  Engineer,  Feb.  8,  iSlifg. 

Suspended  Wire  Rope  Tramway.  Chandler's  system  operated  by  an  electric 
motor,  is  fuUx  described  and  illustrated.    Eng".  News,  July  12, 1890,  p.  26. 

In  Transylvania.  From  the  French,  The  line  is  about  twenty  miles  long  and 
carries  iron  ore  and  charcoal  in  tubs,  each  tub  carrying  about  600  lbs.  Lately 
put  in  operation.  Grades  heavy.  Cost  about  3o  cents  per  ton-mile.  Proc.  Inst. 
C.  E,,  Vol.  LXXX VI..  p.  4i5. 

Two  Rope  Httulag-e  Systems.  Description  of  an  overhead  rope  tramway  built  for 
hauling  mme  cars  at  Wilkesbarre,  Pa.  Many  special  details,  described  and 
illustrated.  Abstract  of  a  paper  by  R.  Van  A.  Norris.  read  before  the  Am. 
Soc.  M.  E.    Eng-,  Record,  June  27,  iS9i,  pp.  54-5,  et  seg. 

Way  between  Vajda'Hunyad  and  Vadudobri.  By  Messrs.  Bochart  and  Leberton. 
Abstracted  from  a  paper  read  before  the  Inst,  of  C.  E.  Gives  details  of  a  wire 
rope-way  about  i9  miles  long  used  to  transport  ironstone  and  charcoal.  Eng. 
News,  Jan.  i,  1887. 

Wire  Rope  Transport,  By  W.  T.  H.  Carrington,  Describes  three  systems  of 
wire  rope  transport,  and  refers  to  examples  in  detail  Van  Nos.  Eng,  Mag., 
Vol.  XXII.,  p.  177. 

See  Cable  Railways. 

Ropeways. 

Aerial  Wire  Ropeways,  By  J.  Pohlig,  Germany.  Description  of  the  important 
features  of  the  Otto  system  and  of  many  details  of  several  lines  in  actual  oper- 
ation.   Illustrated.     Trans.  A.  I.  Af.  E,,  i89i,  p.  3i. 

A  Few  Facts  about  Wire  Ropeways,  with  Notes  on  the  Plomosas  Line*    A  paper  by 
B.  Mclntire,  before  the  Tech.  Soc.  Pac.  Coast,  describing  many  features  of 
construction  and  difficulties  encountered.     Condensed  and  printed  in  Eng. 
News,  March  21,  1891,  pp.  269-72.    Ry.  Rev,,  Jan.  i7,  i89i,  pp.  40-1. 

Cable  Plant /or  Construction  0/ a  Dam.  Illustrated  description  of  the  plant  of 
machinery  used  by  the  contractors  In  the  construction  of  the  '"Sodom  Dam," 
New  York  Water  Supply.    Sci.  Am.  Sup.,  Jan.  5,  1889.    See  Sodom  Dam. 

The  Garrucha  Aerial  Ropeway.     Is  of  the  Otto  System.    General  description 

with  illustrations  of  details.    From  Industries.     Eng.  News,  July  25,  i89i,  pp. 

71-3. 
Improved  Rope  Railway  .—Aerial  Carrier  at  the  Laudain  Sugar  Works.  Special 

features  are  the  oscillating  tower  and  smooth  cable.     General  description  and 

illustrations.    From  Le  Genie  Civil.     Sci.  Am.  Sup.,  No.  806,  June  i3,  1891,  pp. 

12874-5. 
Rock  Excavation  at  Tilly  Foster  Mine,  Brewster  Station,  N.  Y.    Illustrates  wire 

rope  haulage  plant  for  disposing  of  the  spoil;  329,000  cubic  yards  of  rock  to  be 

removed.    Eng.  News,  April  20,  i889. 
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Ropes. 

Manila  Rope,     Properties.  spHcins  and  knottinK*     Abstract  from  a  pamphlet 
issued  by  the  C.  W.  Hunt  Co.,  New  York.     Ry.  Rev*,  Nov.  i4,  i89i,  pp.  742-3. 

Strength  of  Manila  and  Hemp  Ropes  ^  and  RoPe  Power  "Transmission,      By  T. 
Spencer  Miller,  discussing  various  formulas  and  proposing  a  curve  of  co-effic- 
ients; also  a  discussion  of  Mr.  Hunt's  paper  on  Rope  Driving.     En£r.  News, 
Dec.  6,  iS9o,  pp.  5oo-i. 

Used  for  Pile  Driving,    See  Pile  Driving. 

Rumford'8  Determination  of  the  Mechanical  Equivalent  of  Heat.    See  Heat, 

Safe  Deposit  Vault,  Tlu  Modem  Construction  of.  Described  and  illustrated  in  San. 
Engr.,  Sept.  23.  i886. 

Safety  Appliances  on  Railways^  Federal  Regulation  of.  See  Interstate  Commerce 
Commission. 

Sahara,  Flooding  the.  By  Geo.  W.  Plympton.  Gives  a  brief  resume  of  the  project, 
showing  that  the  total  area  of  the  inland  sea  is  about  3,i03  square  miles,  less 
than  one-half  the  size  of  Lake  Ontario.     Van  Nos,  Eng,  Mag.,  August.  i886. 

Sailing  Chart.  For  readily  obtaining  the  great  circle  joining  any  two  points, 
with  instructions  for  using.  The  course  is  a  circle  on  the  chart  By  Richard 
A.  Proctor.    Illustrated-    Sci.  Am.  Sup,,  Aug.  8,  1885. 

Salt  Manufacture  in  England.    Methods  used  to  dissolve  rock  salt  and  pump  the 

brine  from  a  depth  of  1.300  feet.     Illustrated.     Proc.  Inst.  C.  E.,  Vol.  XC,  pp. 

131-158:  abstracted,  Sci.  Am.  Sup.,  October  i.  1^7:  a\so  San.  Eng.,  Oct.  ^, 

1887. 
Salt  ^Vorks.    One  Way  of  Obtaining  Brine.     Description  of  reservoir  and  pipe  line 

at  the  Syracuse  Salt  Works.    Sections  and  profile.  By  Chas.  B.  Brush.  Trans. 

A.  S,  C.  E„  Vol.  XXIII.,  i89o,  paper  No.  447,  pp.  95-100. 

Sand.  A  Study  of  the  Movement  of.  Experiments  on  the  movement  of  sand  under 
various  conditions.  Layers  oi  different  colored  sand  were  used  and  by  this 
means  the  relative  movement  of  the  various  layers  was  observed.  lUus.  Eng. 
Alews,  March  3,  i883. 

See  Cement  Tests,  Wet  and  Dry  Sand. 

Sand-Bag  Embankment  on  the  Jersey  Coast,  A  temporary  device  for  securing  a 
deposit  of  sand  to  close  an  inlet.  Details  of  the  work,  with  cuts.  By  P.  T. 
Osborne.    Proc.  Eng,  Club,  Phila.  Vol.  V.,  p.  n7. 

Sand  Banks  and  Sand  Hills.  By  H.  Keller.  Treats  of  the  formation  of  sand  banks 
and  hills;  also  of  the  construction  and  maintenance  of  harbors  on  sandy  coasts. 
Van  Nos.  Eng.  Mag.^  Vol.  XX VII.,  p.  71. 

Sand  Pump  used  on  the  B.^  O,  R.  R.  Bridge  Foundations  at  Havre  de  Grace,  Md. 
Sectional  view  and  method  of  operating,  together  with  a  full  description  of  the 
sinking  of  the  caissons.    Eng,  News,  April  18,  1885. 

San  Francisco  Water  Front,  Structures  on.    See  Water  Front. 

Sanitary. 

A  review  of  the  sanitary  condition  in  1838,  and  of  the  progress  made,  being  the 
annual  address  of  Captain  Douglas  Galton,  before  the  Society  of  Arts.  7our, 
Soc.  Arts,  Nov.  19,  il06. 

Administration  in  Paris.  Notes  by  Mr.  Till  on  the  water  supply,  gas,  paving 
and  sewerage  of  Paris.     Van  Nos,  Eng.  Mag.,  Vol.  XXIV.,  p.  2%. 

Advantages  0/ Smooth  and  Impermeable  Street  Surfaces.  By  Edwin  Chadwick. 
before  the  Soc.  of  Arts.  Advocates  the  use  of  asphalt  paving.  Wan.  Nos.  Eng% 
Mag.,  Vol.  v.,  p.  586. 

Appliances  in  use  in  Denver,  Colo.    A  description  of  the  sewerage  and  water  sys- 
tems, but  especially  a  novel  and  excellent  Flushing  Apparatus  and  Water 
Trap.    Illustrated.    San,  Eng.,  }m\7^,i'S^. 
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Sanitary,  continued. 

A rran^'^men/s  at  Montreal  during  the  small-pox  epidemic,  188$.  Describes  how 
the  Exposition  buildings  were  fitted  up  for  hospital  purposes.  Many  interest- 
ing problems  in  sanitary  engineering  successfully  solved.  Illustrated.  By  J. 
W.  Hughes,  Engineer.    Sati.  En£r„  Nov.  6,  1886. 

Arrangements  of  Pullman,  III.  Extracts  irom  a  full  report  of  the  State  Board  of 
Health  for  1885.    San.  News,  Nov.  14,  18S5.  et  seg. 

Condition  0/  Coney  Island,  and  need  of  improvement.  A  special  investigation 
by  Wm.  Paul  Gerhard.  An  exhaustive  investigation  by  a  competent  engi- 
neer, forming  a  series  of  articles  in  En£^.  News,  beginning  Sept.  i9,  i8Ss. 

Condition  0/ Soil  under  Cities.  By  Dr.  H.  Maris  Davy.  Discusses  the  contamin- 
ation and  purification  of  the  ground  water  of  cities.     Enjr*  News,  April  2,  18S7. 

Construction  and  Arrangement  of  Dwelline' Houses.  By  W.  H.  Corfield.  A  val- 
uable contribution  to  the  subject.  Van  Nos.  Eng:  Ma^.,  Vol.  XXII.,  pp.  i77 
and  281. 

Defects  in  Houses.  Abstracted  from  a  lecture  by  Dr.  Chas.  Kelly,  at  the  Parlces 
Museum  of  Hygeine.    Van  Nos.  Ensr-  Ma£.,  Feb..  1884. 

Disposition  of  the  Deeui.  Address  by  Dr.  C.  A.  Harvey,  of  New  York,  before 
the  Franklin  Institute.  The  importance  and  bearing  of  this  question  on  the 
public  health  is  evident*  Jour.  Frank,  Inst.,  Nov.,  1889.  Abstract  in  Am, 
Arch.,  Dec.  7,  i889,  Vol.  XXVI..  p.  264. 

Engineering^    See  Sanitary  Engineering  below  • 

Entombment.  Dry  Air  System.  Description  of  the  system  of  the  New  Mauso- 
leum Company,  consisting  essentially  of  passing  a  current  of  dry  air  through 
the  tomb,  and  afterward  through  the  flame  of  a  furnace,  your.  Frank.  Inst., 
April,  1890. 

Fallacies.  An  address  delivered  at  Croydon  by  Prof.  W.  H.  Corfield.  Vem 
Nos.  Eng.  Mag.,  Vol.  XXII.,  p.  28. 

Insfectiom. 
Health  Inspector's  Guide.    Instructions  in  the  various  details  of  inspection,  by 
E.  M.  Hunt,  Sec'y.    Report  N.  J.  State  Board  of  Health,  i89o,  pp.  3^-97. 

Service  in  Chicago.  Abstract  of  report  on  this  service  lor  i885,  showing  a  large 
amount  of  efficient  service  rendered.    San.  News,  Oct.  10,  i885. 

Of  Houses  and  premises.  By  Dr.  Henry  Mitchell,  Health  Offlcer  of  Asbury 
Park,  N.  J.  Designed  as  a  guide  to  health  officers.  San.  News,  T>eQ,^, 
1885. 

Revelations  of.    By  E.  C.  Robins.     Van  Nos.  Eng.  Mag,,  Vol.  XXV.,  p.  50$. 

lessons  Reviewedsind  New  Lessons  Considered.  Extract  from  a  paper  by  Mr- 
Robert  Rawlinson,  read  before  the  Exeter  Congress  of  the  Sanitary  Inst.  Van 
Nos.  Eng.  Mag,,  Vol.  XXIII.,  p.  506. 

Laws, 

The  Public  Health  Act  of  i88s  of  New  York  State.  Review  of  the  law  and 
its  action  by  Arthur  Hollich  in  Sch.  of  Mines  Quart.,  Vol.  XL,  p.  114.  Jan., 
1893. 

In  Eighteen  States,  given  in  App.  C.  of  An.  Rep.  National  Board  of  Health, 
i885. 

iV/a//<r J,  including  Gaugings  of  Dry  Weather  Flow  in  Sewers:  Water  Supply  of 
New  Orleans  and  Mobile:  Water  Analysis  for  sanitary  purposes.-  Sanitary 
Surveys  of  Memphis  and  Baltimore,  etc,  found  in  An.  Rep.  Nat'l  Board  of 
Health,  1S80. 

Matters  in  Isolated  Country  Houses.  By  E.  W.  Bowditch.  Some  practical  con- 
siderations of  value,    your,  Assn.  Eng.  Soc,  Vol.  IV.,  p.  135. 

Ordinances.  A  model  schedule  of  provisions  proposed  by  Wm.  Paul  Gerhard. 
Eng.  News,  Sept.  ot,  i885, 
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Sanitary,  continued. 

Ordinances  of  Asbury  Park,  N,  J.  The  full  text  of  these  ordinances  which  are 
actually  in  force  in  this  model  village  so  far  as  sanitary  arrangements  are  con- 
cerned. Also  an  account  of  the  growth  of  the  village  itself.  Sup.  to  San^ 
News,  Oct.  17.  i885. 

Registration  0/  Buildings,  The  text  of  a  bill  now  before  the  British  ^rliament» 
providing  for  the  sanitary  registration  of  houses  in  London.  San,  Eng., 
May  7, 1887. 

Science,  A  City  0/ Health.  By  B.  W.  Richardson.  Gives  sketch  of  an  ideal 
city  built  with  all  the  improvements  of  modem  sanitary  science.  Van  Nos. 
Eng.  Mag.t  Vol.  XIV.,  p.  3i. 

Science  of  July  lo,  i88S»  is  called  a  "sanitary  number."  It  has  12  short  papers  on 
topics  connected  with  sanitary  studies. 

Supervision  0/  Dwellings.  By  Le^^is  Angell.  A  paper  read  before  the  Assn.  of 
Municipal  and  Sanitary  Engrs.  and  Surv.,  Birmingham,  June,  1881.  Van 
Nos.  Eng.  Mag,,  Vol.  XXV.,  p.  388. 

Survey,  0/  St,  Louis,  Mo,  A  series  of  valuable  papers  by  city  officials  and  local 
sanitarians.  Reprinted  from  Trans.  Am,  Pub.  Health  Asm,,  Vol.  X  for  the  St 
Louis  Local  Committee.  Address  John  D.  Stevenson,  Health  Commissioner, 
St.  Louis. 

Sanitary  Bngineering. 

By  Prof.  William  Cain,  C.  E.    Pp.  90.    Pamphlet  published  by  the  N.  C.  Board 

of  Health,  1885.     Brief  discussion  of  the  subjects  of  drainage,  ventilation, 

water  supply  and  sewerage,  with  particular  reference  to  North  Carolina. 

Illustrated. 
By  Capt.  D.  Galton,  before  the  Sanitary  Congress  at  Croydon.    Van  Nos.  Eng. 

Mag.,  Vol.  XXIl.,  p.  128. 

Baldwin  Latham's  work  on  Sanitary  Engineering  published  as  a  supplement  to 
Eng.  News,  1877. 

A  paper  by  Theo.  Rosenberg  on  the  drainage  and  plumbing  of  dwellings.  Jour. 
Assn.  Eng.  Soc,  Dec.  i8}:6. 

Essay  on  importance  of,  with  examples.  By  J.  E.  Strawn.  Rep.  Ohio  Soc.  Surv.^ 
i883  A  continuation  of  same,  with  remarks  on  heating  and  ventilation.  Re- 
port of  i884. 

Papers  on  sewerage,  drainage  and  water  pollution  are  contained  in  the  tenth  an' 
nual  report  of  the  N.  Y.  State  Board  of  Health,  Albany,  i8go,  pp.  s3a. 

Report  of  the  fourth  Kansas  State  Sanitary  Convention,  including  interesting 
papers  on  water  pollution  and  other  subjects.  Fifth  Annual  Report  of  the 
Kansas  State  Board 0/ Health,    J.  W.  Redden,  M.  D.,  Secretary,  Topeka. 

The  Illinois  River  Basin  aud  Its  Relation  to  Sanitary  Engineering,  See  River 
Basins, 

Influence  of  Ground  Water  UPon  Health,  By  Baldwin  Latham  before  the  Con. 
gress  of  Hygiene  and  Demography.    Eng,  News,  Sept.  i9,  i89i.  p.  27o. 

Sanitation  of  Bombay ,  An  investigation  of  the  climatic  conditions  and  sanitary 
requirements  of  Bombay.  By  Baldwin  Latham.  Ind,  Eng.,  July  4.  i89it 
et  seg. 

Sanitation. 

Household,  An  address  before  the  Rochester,  N.  Y.,  Academy  of  Sciences,  by 
W.  S.  Hoyt.  C.  E.    Building,  May  i5  and  22,  1886. 

In  Schools,  Full  abstract,  with  illustrations,  of  the  report  of  committee  on 
sanitation  in  the  public  schools  at  Lynn,  Mass.  Eng,  Record,  April  25,  May  2, 
z89i. 

Of  Towns,  By  J.  Gordon .  A  presidential  address  before  Society  of  Municipal 
and  Sanitary  Engineers  and  Surveyors  of  England.  Sci.  Am.  Sup.,  Nov.  ig, 
1887. 


358    SANITATION— SEDIMENT-BEARING  MOUNT'N  STREAMS. 

Sanitation,  continued. 

In  the  United  States.  A  review  by  A,  R.  Leeds.  Van  Nos.  Eng^,  Mag.,  Vol.  XX«, 
p.  6. 

See  Air.    Flushing.    Plumbing. 

Scale  of  variable  proportions.  A  rubber  band  with  graduations  marked  on  it.  By 
extending  the  same  the  whole  scale  is  extended  in  equal  proportional  amounts 
in  all  its  parts.    Annates  des  P.&*C.,  i8S4-2-684. 

Scale.    See  Weighbridge,  Twenty  Ton, 

School.  Drainage  and  Sewerage  of  the  Lxswremceville  School.  By  F.  S.  Odell.  Gives 
thedetailsof  the  system  of  water  supply,  drainage  and  sewerage  put  in  at  a 
School  at  Lawrenceville,  N.  J.    Trans.A.  S.  C.  £.,  Vol.  XVI.,  p.  66. 

School  BuildlngR.    See  Ventilation  of  Habitations. 

School  Buildings  and  Grounds  of  the  Lawrenceville  School  for  Boys^  N.  J.  A  re- 
cent reconstruction  of  buildings,  grounds  and  sanitary  arrangements  under 
best  architects  and  engmeers.    Illustrated.    San.  Eng.,  Dec.  4,  iS86. 

School  House  Construction.  A  series  of  articles  on  the  planning  and  construction  of 
school  houses  of  all  grades.    By  W.  R.  Briggs.     Buildings  Feb.  6.  i886,  et  se^. 

Primary.  By  the  City  Architect  of  Boston.  Three  floor  plans  and  two  elevation 
ofa  new  building,  with  description  of  plumbing,  heating,  ventilation,  etc. 
Heated  by  steam,  indirect  system,  closets  in  basement.  San.  Eng.,  May  6. 
i886. 

See  Heatings  etc. 

Scientific  Departments  (7/ M^  G^Tf^mm^Tf/,  being  extracts  from  the  Report  of  the 
Committee  of  the  National  Academy  on  the  subject,  with  the  testimony  of  Maj. 
Powell,  Director  of  the  U.  S.  Geol.  Surv.  Science^  Jan.  i6,  1885.  See  also 
Government  Scientific  Work. 

Scow. 

Automatic  Rock  Dumping  Scow.  '  Used  for  automatically  dumping  rock  or  other 
material  in  dyke  construction  in  the  harbor  works  at  Newburyport,  Mass. 
Illustrated  description.    Eng.  News,  Nov.  24,  i8b8. 

For  Dumping.  Designed  to  dump  rock,  by  allowing  the  upper  platform  to  run 
down  ways  far  enough  to  dump  the  load.  Cuts  shown.  An.  Rep.  Chief  of 
Engrs.,  U.  S.  A.,  i885,  p.  498. 

Self  Dumping.    Described  and  illustrated  in  San.  Eng.,  Jan.  i,  1886. 

Screw.    Bail-Bearing  for .    See  Bail-Bearing. 

Screw  Forging  Machine.  An  illustrated  article  describing  a  machine  for  forging 
the  threads  on  large  screws  and  thus  saving  material  and  labor.  Lon.  Engi- 
neer,  in  Am.  Eng.^  April  i5,  1886. 

Screw  Threads,  A^ew  System  of.  Recites  objections  to  systems  in  use,  and  pro- 
poses a  new  system  giving  an  increase  of  strength  of  17  per  cent,  over  the  Sell- 
ers thread.    By  John  L.  Gill,  Jr.,  Phila.    7our,  Frank,  Inst.,  March,  188S. 

Screw  Piles.    See  Foundations.    Piers.    Piles. 

Screw  Propeller.    See  Ferry-Boat;  Propeller  Blades,  Design  of.      Propellers. 

Screw  Threads.    See  Bolts. 

Screws. 

A  Practical  Solution  of  the  Perfect  Screw  Problem.     By  Wm.  A.  Rogers.    Shows 
how  a  perfect  screw  may  be  made.     Trans.  A.  S.  M.  E..  Vol.  V.,  p.  216. 

Systems  of  Screw  Threads.  Chapter  IV.  of  "The  Constructor. "  Formulas  and 
tables.    Mechanics,  Sept.  and  Oct.,  i89o. 

Secondary  Batteries,    See  Electric  Batteries. 

Sediment-Bearing  Mountain  Streams,  Treatment  of.  By  Geo.  J.  Specht.  before 
Tech.  Soc  Pac.  Coast.  Discusses  how  the  formation  of  detritus  may  be  pre- 
vented and  how  it  may  be  stored  near  its  source.     Eng.  Aews,  Nov.  7,  i885. 
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Sedimentation.    See  Fal/tMg'  Velocities. 

Seiemography.    Siudyin£'  Earthquakes  by  Electricity.    See  Earthquakes. 

Self- Purification  (?//>^a/y  ^ft/^rj.  By  W.  N.  Hartley.  A  good  treatment  of  the 
subject,  from  a  chemical  point  of  view.  Van  Nos.  Ensr,  Ma£.,  Vol.  XXIX.,  p. 
17. 

Self-Recording  Rain  Gauges..    Value  of.    See  Rain  Gauges. 

Sea  'Walla. 

Scarborough.  A  short  description  of  the  sea  wall  recently  commenced  at  Scar- 
borough. Length,  1,200  yards;  width  of  base,  17  feet;  at  s  feet  face  to  be  curved 
on  radius  of  i7  feet  and  constructed  of  concrete  block,  2  feet  x  12  in.  x  12  in. 
The  outer  wall  to  be  made  of  Portland  cement.     Lon.  Engineer,  Jan.  17,  1887. 

The  Use  of  Asphaltum  in  Building-  Sea  Walls.  A  paper  by  W.  C.  Ambrose, 
descnbing  the  use  of  asphaltum  as  mortar,  with  discussion.  Trans.  A.  S.C.E., 
Vol.  XXIV.,  March.  i89i,  pp.  227-9.  Reprinted  in  Ensr*  Record,  May  16,  1891, 
pp.  395-6 

Sea  "Water,  its  effect  on  iron  piles  as  found  at  the  Brand^wine  Lighthouse,  Dela- 
ware Bay,  after  a  period  of  thirty-five  years.  Proc.  Eng.  Club,  Phila.^  Vol.  IV., 
No.  3. 

Separator. 

Edison's  Magnetic.  For  ores.  Illustrated  description,  with  results  of  experi- 
ments on  various  ores.    E,  &*  M.  Jour.  Dec.  8,  1888. 

Venstrom  Magnetic  Separator.  The  illustrated  description  of  the  Venstrom 
magnetic  separator  m  operation  at  the  metallurgical  works  of  Mr-  E.  N.  Riotte, 
New  York.    E,  6-  M.  your.,  Nov.  24,  1888. 

Settling  BasinB.    See  Water- Works, 

Sewage. 

An  abstract  from  the  report  on  the  experiments  made  in  Paris  on  the  application 
and  purification  of  sewage.      Van  Nos.  Eng.  Mag.,  Vol.  II.,  p.  1S5. 

As  a  Fertilizer  of  land  and  land  as  a  purifier  of  sewage.  A  paper  read  before 
the  Society  of  Arts,  by  J.  Bailey  Denton.  A  valuable  article.  Van  Nos.  Eng. 
i!/<V..  Vol.  VI.,p.  184. 

K^enexiX^s^vAe  on  old  and  new  systems,  requirements,  capacity,  ventilation  of 
sewers  and  purification  of  sewage.  Compiled  from  various  sources.  Van 
Nos.  Eng.  Mag.,  Vol.  I.,  p.  245. 

A  paper  read  by  Mr.  R.  W.  P.  Birch  before  the  Society  of  Municipal  Engineers 
on  the  examination  of  some  recent  experiments  on  sewage  treatment  made  by 
Mr.  W.  J.  Dobin.     Eng.  News,  Sept.  17,  i£87. 

And  Irrigation  in  Germany.  Gives  brief  accounts  of  the  works  at  Dantzig  and 
Berlin.     Van  Nos.  Eng.  Mag,,  Vol.  XX.,  p.  263. 

And  What  Shall  be  Done  With  it.  Illustrated  paper  by  G.  W.  Hosmer.  M.  D., 
discussing  in  a  popular  way  both  the  sanitary  and  engineering  details  of  sewage 
conveyance  and  disposal.     Sup.  to  Harper  s  Weekly,  July  i9,  1890,  pp.  S65-8. 

Berlin.  Analysis  of  the  affluent  from  the  Berlin  sewage  irrigation  works.  Van 
Nos,  Eng.  Mag.,  July,  1886. 

Contributions  to  Our  Kmrwledge  of.  By  Prof.  Wm.  Ripley  Nichols  and  C.  R. 
Allen.  An  analysis  of  17  samples  of  Boston  sewage.  Jour.  Frank.  Inst,,  Aug. 
18S5. 

Crops.  A  brief  review  of  the  claims  of  sewage  crops.  A  few  details  given  of  the 
farming  of  the  Romford  farm.     Van  Nos.  Eng.  Mag,,  Vol.  IV.,  p.  38^. 

Composition  of.  Gives  statistics  relating  to  London  sewage  and  its  composition. 
Van  Nos,  Eng,  Mag.^  Vol.  I.,  p.  79.'^. 

Dischargeof,  into  Tidal  Rivers.  By  H.  Law.  Gives  statistics  relating  to  Lon- 
don sewage  and  the  Thames  River.  Van  Nos.  Eng.  il/u^.,  Vol.  XIX.,  p. 
584. 
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Sewage,  continued. 

Flmv  of  Chiswick,  Eng:  Automatic  registration  of  flow  for  several  years.  Proc^ 
Inst,  O  E,t  Vol.  XCIV.,  p.  2A7 

Precifitates,  a  new  method  of  dealing  with.  By  H.  Y.  D.  Scott.  Advocates  the 
use  of  lime  and  clay,as  a  precipitant,  and  the  conversion  of  the  slush  into  ce* 
ment.     Van  Nos.  Eng'.  Mag-,,  Vol.  VII.,  p.  206. 

Question.  By  C.  M.  Bazalgette,  before  the  Inst,  of  C.  E.  The  object  of  the  pa- 
per is  to  limit  and  define  the  proper  application  of  the  various  systems  of  sew- 
age and  to  call  attention  to  subordinate  questions  arising  upon  the  practical 
working  of  these  systems.  Van  Nos.  Eng,  Mag.,  Vol.  XVII.,  pp.  106  and  213. 
The  above  article  abstracted  in  Van  Nos.  Eng.  Mag.,  Vol.  XVI.\  p,  338.  Com- 
ments on  the  above  paper.     Van  Nos,  Eng.  Mag,,  Vol.  XVII.,  p.  346. 

Treatment  of. 
And  Utilization  of.     Abstracted  from  a  report  made  to  the  British  Association 
by  a  commission  composed  of  prominent  engineers.     Van  Nos.  Eng.  A/ag.^ 
Vol.  I.,  p.  lo'W. 

Discussion  of  a  paper  at  the  Society  of  Arts.  Contains  particulars  relating 
to  the  new  scheme  for  the  Thames  purification.  7our.  Soc.  Arts,  May  ^, 
1886. 

By  Capt.  L.  Flower.  Gives  notes  relating  to  the  sewage  of  town  on  the  Rive*" 
Lee,  Eng.     Van  Nos.  Eng.  Mag.,  Vol.  XV.,  p.  76. 

By  Dr.  C.  M.  Tidy.  A  paper  before  the  Society  of  Arts.  A  general  article; 
contains  much  information.     Van  Nos.  Eng.  Mag.,  July,  1886. 

By  Dr.  C.  MeymottTidy.  Tliis  is  a  paper  of  over  60  double-column  pages, 
treating  the  subject  in  a  scientific,  economical  and  practical  way.  It  is  a 
mine  of  valuable  information  not  readily  accessible  elsewhere.  Jour.  Soc 
/iz-Zj,  London,  Oct.  8.,  1886. 

A  brief  description  of  the  Astrop  dried  sewage  process.  Eng.  News,  April  9th, 
1887. 

Chemical  Treatment  0/  Mystic.  By  W.  T.  Learned.  Before  the  Boston  Soc. 
C.  E.  Gives  results  of  a  study  of  the  chemical  treatment  of  Mystic  sewage. 
Precipitant  used  was  crude  sulphate  of  alumina.  Jour.  Assn.  Eng.  Soc., 
July.  1S88,  Vol.  VII.,  pp.  244-248. 

Deodorization  of  London.  A  report  by  Sir  Henry  Roscoe  to  the  Metropolitan 
Board  of  Works  on  the  deodorization  of  London  sewage.  Eng,  6'  Build 
Rec.i  Sept.  4,  et  sec,  188S. 

Electrical  Treatment  of,  a  paper  by  W.  Webster,  read  before  the  London  Sec- 
tion of  the  Society  of  Chemical  Industry.  Abstract  in  Electrician,  Dec.  S» 
i89o,  p.  146;  Lon.  Engineer  %  Dec.  5,  i89o,  p.  452. 

Electrical  Treatment  of.  An  account  of  a  practical  test  of  Mr.  William  Web- 
ster, of  London,  on  a  scale  of  12,000  gals,  per  hour.  Eng.  News,  April  i3, 
1889. 

By  the  Lime  Process.  Gives  results  of  its  application;  also  cites  a  number  of 
reports,  where  more  details  may  be  found.  Van  Nos.  Eng.  Mag,,  Vol.  IV ., 
p.  595. 

Utilization  of  Town.  By  Dr.  A.  Carpenter.  A  reply  to  Dr.  Tidy's  paper. 
Gives  much  valuable  information  regarding  sewage  farming,  ot  which  he  is 
a  strong  advocate.  Also  contains  reports  from  a  number  of  farms.  Jour. 
Soc.  Arts,  Feb.  4,  1887. 

Willbreads  Process.  A  brief  account  of  the  modification  of  the  Phosphate 
Sewage  Company's  scheme,  essentially  a  lime  process.  Van  NoS'.  Eng-. 
Mag.,  Vol.  IX.,  p.  3 1 5. 

Se  e  Water  Supply ,  and  Seivera^e.     Gt  j  rb.  tge . 
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Sewage  Disposal. 

A  paper  by  Rudolph  Herine  written  for  the  State  Board  of  Health  of  Cali- 
fornia. This  paper  takes  up  briefly  the  various  methods  of  disposal  explaining 
the  conditions  under  which  purification  goes  on,  and  gives  the  general  results, 
regarding  filtration,  of  the  experiments  made  by  the  Mass.  State  Board  of 
Health.    Eng"*  Record^  March  7  and  i4,  i89i . 

By  C  A.  AUen,  before  the  annual  convention  of  the  American  Society  of  Civil 
Engineers.  Gives  a  brief  review  of  the  history  of  sewage  purification  in  Eng- 
land, and  a  review  of  the  different  methods  employed  at  present.  Trans.  A. 
S.  C,  /?.»  Vol.  XVIII.,  Jan..  x888,  pp.  9-23f  and  a  discussion,  pp.  24-42. 

Discussion  of  conditions  and  recommendations  of  State  Board  of  Health  for 
Brockton,  Ware,  Haverhill,  Winthrop,  Pittsfield,  Framingham,  Westfield, 
Quincy,  Northampton  and  Lenox,  Mass.  Pp.  16.  aoiA  An.  Rep-  State  Board 
of  Healthy  Mass.,  i889,  p.  10. 

Discussion  on  the  paper  presented  to  the  Soc.  of  Arts  by  Dr.  Tidy.  Jour.  Soc. 
Arts,  Dec.  3  and  17,  1886. 

The  ABC  Process  Vindicated.  Antagonizes  the  report  of  the  Royal  Rivers 
Pollution  Commission  by  the  investigations  of  Profs.  Dewar  and  Tidy.  Jour. 
<»/5^frKr£^,  London,  Aug.,  x885. 

A  brief  history  of /A^ -<4  <ff  C  Process,  with  comments  on  its  application.  The 
Leeds  authorities  adopt  the  method.  Van  Nos.  En^.  Majr.,  Vol.  VIII.,  pp. 
1 56  and  226. 

• 

The  A  B  C Process  at  Aylesbury ,  Ensr.  An  account  of  some  thorough  experi- 
ments on  the  purification  of  very  foul  sewage  and  the  production  of  salable 
manure.    Eng".  News,  July  25,  and  Am.  Arch.,  July  11, 1885. 

At  Acton,  En£land.  Precipitation  and  filtration  is  the  method  employed.  Brief 
illustrated  description.    Ens'.  Record,  June  20,  i8qi,  p.  43. 

At  Almshouse  and  Insane  Asylum,  near  Providence,  R.  I.  Brief  description  of 
plan  and  methods  of  disposal  by  irrigation.  Illustrated.  San.  Eng-^y  March  4, 
1886. 

American  Sewage  Disposal  Company's  methods  of  settlement  and  filtration  are 
described  and  illustrated  by  several  folding  plates,  in  an  8  page  pamphlet 
issued  by  the  Company.    Milwaukee,  Wis.,  i89o. 

Of  Berlin.  A  short  description,  from  the  French.  The  entire  rainfall  and 
sewage  proper  disposed  of  by  irrigation,  except  the  overflow  in  times  ol  heavy 
rains.    Eminently  successful.    Ens'.  News,  Oct.  7.  i8S5. 

Carbonized  Re/use  System.  This  process  is  used  by  the  Rivers  Co.,  Leeds.  Dry 
refuse  is  carbonized  by  slow  combustion,  and  the  product  is  used  for  making 
filters  which  thoroughly  clarify  the  sewage.  The  plant  is  illustrated  by  a  gen- 
eral plan  and  cross  sections.  Reprinted  from  Industries.  Sci.  Am,  Sup.,  No. 
756,  June  28,  i89o,  p.  12,081. 

The  Chemical  Precipitation  of  Sewage,  A  paper  by  Allen  Hazen,  giving  the 
results  of  an  important  series  of  experiments  made  at  the  Lawrence  Experi- 
mental Station  to  determine  the  proper  relation  between  the  composition  of 
the  sewage  and  the  amount  of  the  precipitant,  and  the  relative  value  of  vari- 
ous precipitants.    Jour.  Assn.  En£.  Soc,  Aug.,  i89i,  pp.  385-99. 

At  Chicago.  The  Problem.  The  questions  discussed  by  a  committee  of  the 
Citizens' Association.  Remedies  suggested.  Abstract  in  Am.  £'»^.,  Sept,  3, 
1885.    Also  printed  in  pamphlet  form  as  a  supplement  to  San.  News. 

At  Cleveland,  O.  Recommendations  of  the  City  Eng.,  involving  the  intercep- 
ting of  the  sewage  now  flowing  into  the  river  and  carrying  it  by  gravity  flow 
through  a  conduit  to  the  lake.  Rep.  of  the  City  Civil  Eng.,  1884,  Cleve- 
land, O. 

For  a  Country  House.  Description  of  a  system  adapted  to  a  sharp  hill  slope. 
Details  illustrated.    Eng.  Record,  Aug.  22,  iSgr,  pp.  189-90. 
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Sewage  Disposal,  continued. 

East  Oran^re,  -V.  7.,  Disposal  IVorfts.  Their  efficiency  as  compared  with  other 
methods.  By  Carroll  Phillips  Bassett.  M.  Am.  Soc  C.  E,,  Engineer  of  the 
Works.    ErtiT.  News,  Feb.  15. 1890,  Vol.  XXIII.,  p.  160. 

Ih  Europe.  By  W.  Howard  White,  before  Am.  Soc.  Civ.  Engrs.  A  short  but 
satisfactory  resume  of  the  present  European  methods  of  sewage  and  garbage 
disposal.     Trans.  A.   S,  C.  E.,  Vol.  XV.:  also  En£.  News,  March  27, 1886. 

European  Practice.  By  C.  H.  Swan,  before  the  Boston  Society  of  Civil  Engin- 
eers. Gives  interesting  statistics  relative  to  the  amount  of  sewage  that  may  be 
applied  to  given  areas  of  laud,  as  shown  by  experiments  at  Paris,  Berlin.  Croy- 
don, etc.    Jour.  Assn.  Ensr.  Soc,  July,  1888,  Vol.  VII.,  pp.  248-258. 

And  Garda^e  /Removal,  European.  By  W.  Howard  White.  Gives  the  methods 
in  vogue  In  a  number  of  European  cities,  with  cost  of  operating  the  same. 
Also  discusses  the  disposal  of  garbage  and  describes  Fryer  Patent  Destructor- 
Illustrated.     Trans.  A.  S.  C.  E.,  Dec,  1886. 

Farms. 
Farm  at  Saltley,  Birmingham,  EM£r,  This  is  a  farm  of  over  1,20)  acres,  receiv- 
ing the  drainage  from  over  half  a  million  people.  The  sewage  first  treated 
by  the  lime  process.  Probably  the  best  example  of  sewage  farming  in  £ng~ 
land.  A  paper  read  before  the  Br.  Assn.  Adv.  Sc.  and  reprinted  in  San. 
Eh£.,  Oct.  7i  1886,  */j*^. 

Their  sanitary  and  agricultural  importance.  By  Dr.  Holdeileiss  and  R. 
Klopsch,  from  investigations  at  Breslau.  Jour./.  Gasbeleuchiung' u.  Was- 
servers  or eun£,  i885,  pp.  132-134. 

Luton.    Brief  description  f  the  Luton,  Eng  ,  sewage  farm.     Lon.  Engineer, 
Nov.  18,  i887. 

Pullman^  III.  By  Benezette  Williams.  Gives  a  careful  description  of  this 
system,  which  is  the  first  example  of  sewage  farming  in  America,  lllus. 
Jour,  Assn.  En£.  Soc.,  Vol.  I.,  p.  311- 

Jnland  Sewage  Disposal,  with  special  Reference  to  the  East  Orange,  N.  7.  Works. 
Paper  by  C  Ph.  Bassett.  reviewing  briefly  the  various  methods  of  sewage 
purification,  and  giving  a  complete  description  of  the  East  Orange  works 
where  the  method  used  is  that  of  chemical  treatment  with  filtration.  Fully 
illustrated.     Trans.  A.  S.  C,  E,^  Vol.,  XXV.,  Aug..  i89i,  pp.  12S-160. 

Of  London.    Discussion  of  the  Report  of  the  Royal  Commission  on  the  dis- 
posal of.    By  Capt.  Douglas  Galton,  C  B.,  F.  R.  S.  Gives  an  historical  re- 
view of  the  treatment  of  the  question  and  reviews  the  late  Report  of  the 
Commission  on  the  fouling  of  the  Thames  River.     Van  Nos.  Eng.  Mag.. 
April,  1885.    Also,  Resume  of  Report  in  Sin,  Eng.,  March  26,  et  seg,  i885. 

Review  of  final  report  of  the  royal  commission,  giving  a  careful  abstract  of  the 
arguments  and  conclusions.  Thedocumentitself  of  great  value.  Eng.  News, 
April  18. 188S. 

Suggestions  for  dealing  with  the  sewage.  By  Gen.  Scott.  Van  Xos.  Eng-. 
Mag.t  Vol.  XX.,  p.  4q. 

To  be  treated  with  lime,  and  the  sludge  pressed  and  transported  by  ships  of 
special  design  and  deposited  in  the  German  Ocean.    Lon.  Engineer,  April  16. 
1S86,  editorial. 

The  London  Sewage  Question,  Paper  by  Mr.  Crawford  Barlow,  M.  1.  C.  E., 
read  at  the  Liverpool  meeting  of  the  Asso.  of  Municipal  and  Sanitary  Ensrs.. 
June  26. 1890.    Iron,  Aug.  i5,  i89o,  et  seq. 

For  the  Lower  Thames  Valley.  A  review  of  the  questions  of  sewage  diposal  sub- 
mitted to  the  Thames  Valley  Drainage  Board,  appointed  eight  years  ago  and 
now  dissolved.    By  Henry  Robinson.  M.   I.  C  E.    Lon.  Engineer,  }M\y  10, 

18S5. 
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Sewage  Disposal,  continued. 

In  Massachusetts.  By  F.  P.  Stearns,  before  the  Annual  Convention  of  the  Amer- 
ican Society  of  Civil  Engineers.    Gives  a  statement  of  the  present  status  of  the 
question  in  Massachusetts,  with  a  brief  reference  to  the  action  of  the  State  in 
the  past.     Trans,  A,  S.  C.  -fi.,  Vol.  XVIII.,  January,  1888,  pp.  1-7. 

At  the  Massachusetts  Reformatory ,  Fiom  report  of  William  Wheeler,  Engineer. 
Involves  pumping  and  disposal  on  land.    Many  good  features.    Illustrated. 
San.  Enff.,  Dec.  x8.  1886. 

At  Medfield^  Mass,  By  Fred  Brooks,  before  the  Boston  Society  of  Civil  Engi- 
neers. Describes  the  intermittent,  downward  filtration  sewerage  system  at 
Medfield,  Mass.i  with  map  and  plans  of  basins,  etc.  iqth  An.  Rep.  Mass.  Board 
of  Health,-  Jour.  Assn.  Eng".  Soc,  July,  1888,  Vol.  VII.,  pp.  235-244:  Eng:  ^ 
Build.  Rec,  July  16,  1888. 

At  the  Minnesota  Hospital  for  the  Insane,    By  sedimentation  and  filtration  in 
summer,  and  precipitation  in  winter.     Illustration  of  precipitation  tank  and 
brief  description.    Eng-,  Record,  Jan.  3, 1891,  pp.  72-3. 

Of  Paris.  A  note  in  regard  to  the  irrigation,  or  sewage  farming,  now  in  use. 
Gives  some  definite  and  successful  results.  From  Am,  Arch.,  in  Eng.  News-, 
June  20,  1885. 

Of  Paris.  By  Alfred  Durand-Claye.  Description  of  the  present  method  ol 
sewage  disposal  at  Paris  by  irrigation,  and  plan  for  disposing  of  the  remainder 
of  the  sewage  of  the  city  in  the  same  manner.  Annales  des  P.  6*  C,  Septem- 
ber, 1885,  pp.  477-510. 

The  Petrie  System.  Report  of  Dr.  C.  Dischoft  on  the  efficiency  of  the  system 
which  is  in  use  in  Berlin.  It  consists  in  filtrations  through  turf,  dust,  and  gravel, 
and  then  precipitation  by  lime.     5  pp.  in  An.  Rep.  Nat' I  Board  of  Health,  i883. 

Plant.    The  Hardie.    Illustrated  description.    Eng.  News,  Feb.  2,  i889. 

Pneutnatic.  A  system  of  pumping  sewage  mud  by  exhaust  from  tank  on  shore 
into  vessels  with  5oo  ton  tanks  for  conveyance  out  to  sea.  Illustrated.  Set. 
Am.  Sup.,  May  22.  1886. 

Problem,  Solution  of,  A  review  of  the  methods  of  filtration,  irrigation  and  de- 
struction, which  are  condemned.  Advocates  the  A  B  C  process  of  precipita- 
tion.  Van  Nos.  Eng,  Mag.,  Vol.  VIII.,  p.  429. 

Proposal  for  the  abolition  of  water-carriage  in  the  removal  of  effete  organic 
matter  from  towns.  By  Dr.  Thos.  Hawskley,  London.  Describes  a  new  kind 
of  earth  closet  to  be  used  in  dwellings  on  any  floor.  Jour,  Soc.  Arts,  April  17, 
1885. 

Proposed  Plan  for  Providence,  R.  I.  A  very  complete  and  valuable  report  by 
Samuel  M.  Gray,  City  Engineer,  Providence,  R.  I.  Rep.  City  Eng.,  Providence, 
R.  I.,  1884,  No.  25. 

Of  Providence,  R.  I.  A  full  abstract  of  the  report  of  the  committee  appointed  to 
examine  and  report  upon  the  plans  of  Mr.  S.  M.  Gray  for  the  disposal  of  city 
sewage.     San.  Eng.,  Jan.  8,  1887.     Also  abstracted  in  Eng.  A'ews,  Jan.  i»  i8S7. 

Report  of  the  Commission  of  Engineers  on  the  collection  and  Final  Disposal  of 
the  Sewage  and  on  the  Water  Supply  of  the  City  of  Milwaukee,  Wis.  Includes 
an  appendix  on  chemical  and  mechanical  treatment  of  sewage.  Report  of 
the  Com.    Milwaukee,  1889. 

Richmond  Main  Drainage  Works,  England,  Description  of  pumping  plant, 
precipitation  tanks  and  filter  beds.  Folding  inset  of  details,  from  Lon.  Eng. 
A'rti/j,  Oct,  24,  i89i,  pp.  402-3.  Sewer  connections  and  sludge  chambers  illus- 
trated.   Eng.  Record,  Oct.  24*  i89i. 

Sludge  and  its  Disposal.  By  W.  J.  Dibdin.  Abstracted  from  a  paper  before  the 
Inst.  C.  E.    Lon.  Engineer,  Feb.  25,  i887. 
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Sewage  Diaposal,  continued. 

Stone  and  Ault  System  at  RaHsro<m  Tmvn,  India.  B7  H.  F.  White.  A  report  b^ 
order  of  Chief  Engineer  of  British  Burma  on  the  proposed  Stone  and  Ault 
system  of  sewage  disposal  for  Rangoon  Town.  The  report  is  favorable,  an- 
sewering  each  objection  seriatim.    Ind,  En£;,  Nov.  $,  1887. 

Southampton^  Engr,  An  abstract  of  a  paper  by  W.  B.  G.  Bennett,  before  the  In- 
stitution of  Civil  Engineers.  Gives  a  description  and  cost  of  operation  of  the 
sewage  clarification  and  house-refuse  disposal  works  at  Southampton,  Eng., 
with  plans  and  sections.    En£'.  6*  Build,  Rec.,  April  a8,  18S8. 

By  the  Sub-turf  ace  Irrigation  System.  A  paper  before  the  New  Jersey  Sanitary 
Association.  By  Dr.  J.  W.  Parkham:  giving  testimony  of  3?  engineers  on  the 
subject.    Am,  Arch.  &>  Build.  News^  April  25, 1885. 

Upright  Precipitating  Tanks,  Illustrated  description  of  several  systems  now  in 
successful  use  in  Germany.  Abstract  from  Baumeister's  "Street  Cleaning  and 
Sewage,"  shortly  to  be  published.-   Eng'.  News,  Feb.  7,  x89i,  pp.  i37-8. 

The  Sewer ag-e  and  Sewag-e  Disposal  Works  of  the  Borough  of  Dudley,  Eng. 
The  sewage  of  this  mining  town  is  carried  several  miles  in  a  x3-inch   main  fol- 
lowing the  irregularities  of  the.  ground.     A  sevrage  farm  is  employed.     De- 
scribed by  E.  D.  Marten.    Proc,  Inst,  C.  E.,  VdL  CIV.,  1891,  pp.  238-48. 

Works  of  South  Framingham,  Mass.  Brief  description  of  the  construction  and 
operation  of  this  system  of  sewage  disposal.  The  system  is  by  irrigation  and 
drainage.  Sewage  farm  of 70  acres,  divided  Into  fields  about  200  ft.  by  300  ft. 
Eng.  News,  Nov.  23,  i889,  Vol.  XXIL,  p.  497. 

Works  at  Worcester,  Mass.  Interesting  description  of  these  works  and  their 
operation.    Illustrated.    Eng.  News,  Nov.  15,  1S90,  pp.  432-4. 

At  Worcester,  Mass.  An  illustrated  description  of  these  works,  including  the 
construction  of  a  large  outfall  sewer.  Chemical  precipitation  is  used.  Engm 
Record,  March  21, 1891,  pp.  258-60. 

Of  Worcester,  Mass,  Description  of  the  construction  of  a  large  outfall  sewer  as 
well  as  details  of  the  works,  with  account  of  the  process  used  which  is  by  chem- 
ical treatment.  Principal  details  illustrated.  Mfr.  6*  Build.,  April.  i89i,  pp. 
84-8. 

See  Drainage. 
Sewage  Filtration. 

Paper  by  J.  H.  T.  Turner  before  the  Liverpool  Engineering  Society.  Brief 
discussion  of  the  subject  is  given,  with  "conclusions."  Discussion.  Trans. 
Liverpool  Eng.  Soc,  1888.  Vol.  IX.,  pp,  28-4o. 

0/  Town.  Contains  standard  of  impurity  beyond  which  the  Royal  Commission 
think  the  waste  should  not  be  admitted  into  water-courses.  yan  Nos.  Effg. 
Mag,,  Vol.  III.,  p.  123. 

^f//^rf;ri^^;r^^rtm^«r/j  of  Massachusetts  State  Board  of  Health  conducted  at 
Lawrence,  Mass.    Abstract,  Eng,  <5r*  Build.  Rec,  Nov.  23, 1889. 

Filter  Presses  for  the  Treatment  of  Sewage  Sludge.  Y^y  W.  S.  Crimp.  Abstracted 
from  a  paper  before  the  Institute  of!Civil  Engineers.  Deals  patticularly 
with  filter  presses  as  now  adapted  to  the  treatment  of  sludge.  At  Wimble- 
don, 250  tons  are  reduced  by  means  of  two  presses  to  %o  tons  containing  50 
per  cent,  of  moisture.  Lon.  Engineer,  Feb.  2S<  1887.  Sci.  Am.  Sup.;  April 
9. 1887. 
Sewage  Pumping. 

A  brief  illustrated  description  of  pumps  for  sewage  and  sludge  at  Walthamstow. 
Eng.    San.  Eng.,  Jan.  8.  1887. 

Pumping  Engines  for  Buenos  Ayres.  Compound  condensing  engines,  contain- 
ing many  novel  features..    Illustrated.    Ijon.  Engineer,  AipT\\<^,i^Sif>. 

Plant  at  Aberdeen,  S.  Dak.  Two  motors  are  driven  by  the  natural  pressure  from 
an  artesian  well.  Described  and  illustrated.  Eng.  News,  Nov.  29,  i89o,  p. 
476. 
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Sewage  Pumping,  continued. 

Plant  at  Boston.  By  £.  D.  Leavitt.  A  paper  giving  a  descrii>tion  of  the  high- 
duty  engines,  the  low-duty  storm  engines,  the  boilers  and  their  appendages, 
and  the  foundations  and  pump  wells.  Fully  illustrated.  Jour.  Assn.  En^.  Sac., 
Vol.  III.,  p.  37. 

Sewage  Purification. 

By  Aeration  and  Oxidition.  Shown  to  be  due  more  to  the  action  of  living  organ- 
isms than  to  chemical  action.    7our,  of  Science,  London,  Sept.,  188S. 

By  Electricity ,  A  description  of  the  methods  used  and  the  experimental  works 
of  Mr.  Webster  in  England.  Estimated  cost  of  treatment,  i3s.  per  million  gal- 
lons.   Elec.  World,  April  27, 1889. 

Electrical  Purification  of.  A  brief  paper  by  Mr.  Frank  M.  Gilley,  describing  the 
method  employed  in  some  works  near  London,  and  also  a  test  at  the  same 
place.    Proc.  Soc.  Arts,  1890.  pp.  76-81.    En^:  Record,  Jan.  17,  i89i,  p.  114. 

Electrical Purificaticn  of  Semai-e  and  Cowtatninated  Water-    A  paper  by  Wm. 
Webster,  read  before  the  Chemical  Society,  London,  giving  some  information 
as  to  the  details  and  cost  oi  his  system  of  treatment,  also  giving  the  results  of 
trials  as  to  efficiency,  advantages  claimed,  etc.,  Sci.  Am.  Sup»^  No.  799,  April 
25,  i89i,  pp.  12772-3. 

And  Contaminated  Water  by  Electrolysis,  A  valuable  paper  treating  recent  re- 
searches in  this  line  of  engineering.  Read  by  William  Webster,  F.  C.  S.,  be- 
fore Section  G.,  British  Association,  at  Newcastle-on-Tyne,  Sept.,  i889.  Illus- 
trated. Elec.  Rev.,  Oct.  11, 1889:  abstracted  in  En£.  News,  Oct.  26,  x889,  Vol. 
XXII.,  page  387.    Sci.  Am.  Sup.,  Nov.  23,  i889. 

At  Frank/or t'on-the-Main,  as  proposed  by  the  engineer,  W.  H.  Lindley.  Trans- 
lated from  the  German  by  Wm.  Paul  Gerhard.  Illustrated  by  plan  and  sec- 
tion of  settling  basins,  etc.    En£r.  News,  Feb.  21,  1885. 

By  the  waters  of  a  natural  chalybeate  springs  at  Buxton,  England.  A  paper  be- 
fore the  Soc.  of  Arts,  London,  with  discussion.  Reprinted  in  Van  Nos,  Eng. 
A/<7^..  July,  188s. 

And  Intermittent  Filtration  of  Water.  Experimental  investigations  of  the  State 
Board  of  Health  of  Massachussetts,  being  part  II.,  of  leport  of  Water  Supply 
and  Sewerage.  8vo.  pp.  9io,  Boston,  x89o.  Contains  report  of  experiments  on 
filtration  of  sewage  and  water  and  chemical  precipitation  on  sewage  male  :  t 
the  Lawrence  experiment  station :  report  on  the  chemical  and  biological  work 
of  the  station,  and  investigations  upon  nitrification  and  the  nitrifying  organ- 
ism, the  whole  forming  a  very  valuable  work.  Abstracts  of  above  work  con- 
cerning filtration  and  chemical  precipitation  .of  sewage.  Eng.  News,  July  11. 
1891;  En£^.  Record,  July  18,  Aug.  i5,  i89i. 

Gives  results  of  the  process  at  a  number  of  places  and  condemns  it.  Van  Nos. 
Ene.  Ma£,,  Vol.  VIII.,  p.  490. 

Natural,  Paper  by  Hiram  F.  Mills  giving  some  important  deductions  from  ex- 
periments by  Mass.  State  Board  of  Health,  on  intermittent  filtration  through 
sand.  Lend  a  Handi  Sept.,  1890,  pp.  596-606. 

See  Water  Filtration  and  Purijication. 

Selvage  Works. 

An  illustrated  article  giving  the  leadfng  features  of  the  extensive  and  remark- 
able works  about  to  be  constructed  at  the  nofthern  outfall  of  the  London  main 
drainage,  for  the  puipose  of  purifying  that  part  of  London  sewage.  Lon.  Ensr- 
ineer,  Feb.  4  and  11,  1887. 

Acton.  Brief  description  of  the  Acton  sewerage  works,  with  ground  plan.  Lon. 
Engineer,  Sept.  9,  l887. 

The  Birmingham  and  Edmonton.  By  Thos.  Cole.  Gives  results  of  observations 
made  at  these  two  works.     Van  Nos.  Eng.  Mag.,  Vol..  XVII.,  p.  42. 
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Sewage  Works,  continued. 

Of  Clapham,  Eng .  Sir  Jos.  Bazalgette.  Engr.  Fully  described  by  a  hundred  or 
more  cuts  in  Lon.  Engineer,  March  12,  ig  and  April  2. 1886. 

By  Baldwin  Latham.  A  short  description  of  the  Croydon  Works.  Van  Nos. 
Et^r.  Ma£,,  Vol.  XXI..  p.  372. 

Hendon.  An  illustrated  description  of  the  new  sewerage  works  at  Welsh  Harp, 
near  Hendon,  recently  constructed.  The  plan  of  treatment  is,  first:  straining 
to  remove  coarse  matter;  second  addition  of  lime;  third,  removal  by  settle- 
ment of  the  suspended  matter;  fourth,  decantation  of  clear  water  from  tanks 
and  its  purification  by  filtration.    I>on.  Engineer^  May  b,  1887. 

At  Kingston  on  Thames.  Illustrated  description  in  Eng.  6*  Build.  Rec,  Aug. 
23,  iSgo,  p.  181. 

And  Pumping  Engines  at  Hull,  Eng.  Illustrated  descriptions  of  these  pumping 
works  with  considerable  other  datd  concerning  cost  of  building  and  mainten- 
ance. Lon.  Engineer^  Dec.  27,  i88q,  Vol.  LXVIII.,  p.  533.  Eng.  6*  Build.  Rec, 
July  26, 1890,  pp.  118-20. 

For  the  Mystic  Valley,  Mass.  Described  and  illustrated.  Sewage  pumped  and 
treated  with  precipitant.    Report  of  Boston  Water  Board,  1888. 

A  short  description  of  the  precipitation  works  at  Sheffield,  Eng.  San.  Eng.,  July 
I,  1886. 

Wednesbury.  Gives  brief  description  of  the  works  at  Wednesbury.  The  sew- 
age is  treated  with  sulphate  of  alumina  and  lime.  Lon.  Engineer,  Dec.  16, 
1887. 

See  Water  Works,  Franl^fort'On'the-Main. 

Sewers. 

Appurtenances  and  apparatus  for  cleaning  sewers,  used  at  Boston.  Eng.  News, 
Feb.  27  and  March  6, 1886. 

Appurtenances.  Notes  of  discussion  of  Conn.  Assoc,  of  Civ.  Engrs.  and  Survey- 
ors. Jan..  188S.  Contains  much  practical  information,  mostly  of  an  elementary 
character.    Eng.  News,  April  11,  i885. 

Arches.  Brick  Arches  for  Large  Sewers.  By  Rudolph  Hering.  Gives  cases  of 
failure  of  such  arches  and  improved  designs.  Illustrated.  Trans.  A.  S.  C.  E., 
Vol.  VII..  (1878).  p.  252. 

Disinfection.  A  paper  by  Dr.  G.  W.  Wight,  giving  an  account  of  the  method 
used  in  disinfecting  the  Detroit  sewers  by  means  of  burning  sulphur,  and  also 
some  account  of  the  gross  defects  of  the  Detroit  sewer  system.  San.  Neufs, 
Dec.  12,  18S5. 

Discharge  of  Circular  and  Egg-Shaped.    By  W.  T.  Olive,  before  the  Inst,  of  C.  E . 

Gives  diagrams,  based  on  Beardman's  formulas  for  finding  the  discharge   of 

circular  and   egg-shaped   sewers.      Proc.  Inst.  C.  E.^  Vol.  XCIII..  pp.  383- 

389. 
Diagrams  for  facilitating  the  Calculation  of  Velocity  and  Discharge  of.  By  VVm . 

P.  Gerhard,    your.  Assn.  Eng.  Soc,  Vol.  I.,  p.  147- 

Diagram.  Diagram  for  Approximate  Sewer  Calculations.  A  paper  by  Edgar 
S.  Dorr,  read  before  the  Boston  Soc.  of  C.  E.  The  diagram  gives  the  flow 
from  any  given  area,  and  also  the  capa^ty  of  various  sized  sewers  at  various 
inclinations,    your.  Assn.  Eng,  Soc,  July,  1891,  pp.  353-5. 

Green  Avenue  Relief  Sewer ^  Brooklyn,  N.  Y.  Brief  description  of  this  large  sew- 
er now  under  construction.  i2,3oo  it.  long  and  drains  an  area  of  i.Soo  acres. 
Eng'  6*  Build.  Rec,  Nov.  29, 1800,  pp.  4o7-8 . 

Intercepting. 
Descriptionof  the  intercepting  sewers,  nearly  completed,  at   New   London, 
Conn.    Illus.     San.  Eng.,  March  19, 1887. 
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Sewers,  Intercepting;  continued. 

The  Manakunk  Intercepting  Sewer  ot  Philadelphia.  Four  feet  in  diameter  and 
seven  miles  lone,  designed  to  intercept  sewage  discharge  into  the  Schuylkill 
River  above  the  dam.    Fully  Illustrated.    En£,  Era,  Nov.  x9,  i883. 

Mill  Creek,  of  St.  Louis.  A  full  account  of  this  great  work,  with  profile,  plan 
and  cross-sections.  This  is  probably  the  largest  sewer  in  the  world,  when 
cross-section  and  length  are  considered.  By  William  Wise.  your.  Assn, 
Ensr*  Soc,  Vol.  IV.,  p.  263. 

Sewer  Pipe,  Themethodsof  its  manufacture  described,  as  practiced  at  Mil- 
waukee! Wis.    lUus.    San.  News,  Oct.  lo,  i885. 

Pipe,  Some  Experiments  to  Determine  the  Strength  of  American  Vitrified  Sewer 
Pipe.  A  paper  by  Malverd  A.  Howe,  read  before  the  Eng,  Club  of  St.  Louis. 
The  experiments  consisted  in  hydrostatic,  drop,  concentrated  and  uniform 
load,  and  cement  joint  tests  on  pipe  from  fifteen  different  manufacturers. 
Methods  and  apparatus  described  and  illustrated,  and  results  tabulated. 
Jour.  Assn,  Eng.  Soc,  June,  i89i,  pp.  284~3o3. 

Sewer  Oaa. 

Gas,  Its  Effect  on  Iron  Pipe  shown,  by  cut,  in  San.  News,  Chicago,  Jan.  i,  18*5. 
The  pipe  in  use  eight  years  and  entirely  eaten  away;  did  not  come  in  contact 
with  liquids. 

Abstracts  from  papers  by  Dr.  Soyka  and  Dr.  Rozsahegyi  on  sewer  gas  as  a  factor 
in  the  spread  of  epidemic  diseases..  VanNos.  Eng.  Mag.,  Vol.  XXVII.,  p. 
423. 

On  the  Exclusion  of.  By  Richard  Weaver.  A  good  article.  Van  Nos.  Eng. 
Mag.,  Vol  XVII.,  p.  4i I. 

Penetration  of  into  Dwellings .  By  Dr.  Llssaver.  Gives  results  of  ten  exp'^ri- 
ments  made  to  ascertain  the  conditions  under  which  sewer  gas  may  gain  ad- 
mission to  dwellings.     Van  Nos.  Eng.  Mag.,  Vol.  XXVI.,  p.  166. 

Sewerage. 

And  Drainage  of  the  Mystic  and  Charles  River  Valleys.  Report  of  the  Masachu- 
setts  State  Board  0/  Health,  ibSq,  with  special  reports  by  Jos  P.  Davis,  H.  A* 
Carson.  F.  P.  Stearns,  Chas.  H.  Swan  and  Fred  Brooks.  A  valuable  docu- 
ment of  140  pp.  Maps  and  mdex.  Treats  of  classification  and  filtration  and 
gives  estimates  of  cost  of  plant.s. 

Resume  of  the  work  of  a  commission  appointed  in  1882.  and  resolutions  passed 
by  said  commission,  who  report  in  favor  of  prohibiting  cess*pools,  carrying  all 
house  drainage  to  the  sewers  and  disposal  by  irrigation.  Annates  des  P.  6*  C, 
Sept.,  1885,  pp.  458-476. 

Of  American  Cities  and  Towns,  A  review  of  a  report  by  C.  H.  Latrobe  on  a 
plan  for  sewerage  of  Baltimore.  Treats  mainly  of  the  comparative  merits  of 
the  combined  and  separate  systems.    Eng.  News,  Dec.  3, 17, 1881. 

Aqueducts  of  Ancient  Rome.  An  abstract  from  a  letter  by  Prof.  Rodolpho  LAn- 
ciani,  giving  a  brief  description  of  the  works  and  sanitary  regulations  of  the 
city.    5^.  ^xti".,  April  2,  1887. 

Assessments. 
Gives  the  decision  in  the  case  of  the  New  London  sewer  assessments-      The 
assessments  hold  good.    Eng.  &*  Build.  i?^r..  March  31, 1888. 

Costs  of.  By  T.  W.  Whitlock,  before  the  Connecticut  Association  of  Civil 
Engineers  and  Surveyors.  Discusses  the  proper  method  of  assessing  prop- 
erty for  sewerage  improvements.  Proc,  Conn,  Assn.  C.  E,  and  Surv.,  A'Si, 
PP.  57-62. 

In  Fall  River,  Mass.     Discusses  the  best  method  oflevying  sewer  tixes  and 
gives  the  ordinance  adopted  at  Fall  River.    Eng,  News,  Jan.  8.  i887. 

Chiswick.  By  Joseph  Hetherington.  Gives  a  detailed  description  of  the  works, 
with  diagrams  showing  the  effects  of  rain,  tide  and  leakage  on  sewage  flow,  and 
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Sewerage,  Chiswick,  continued. 

particulars  of  quantities  of  stowage,  sludge,  etc.      San.  En^.^  August  m,  etc, 
1887. 

And  House  Drainag^e,  By  E.  S.  Philbrick,  C.  E.  A  short  article,  illustrated, 
upon  methods  of  draining  suburban  residences.  Arch,  and  Builders'  edition 
oiSci.  Am.,  April,  1886. 

Influence  of  Sewerage  and  Water  Supply  on  tfu  Death-Rate  in  Cities.  By  Erwin 
F.  Smith.  Pp.  9o.  In  proceedings  and  addresses  at  the  Sanitary  Convention 
of  Ypsilanti,  Mich . ,  June,  i8S5.  Sup.  to  An,  Rep . ,  Mich.  State  Board  0/  Health, 
i885. 

Karachi  City.  Gives  scheme  of  J.  Strachan  for  the  sewering  of  Karachi  City 
and  its  suburbs,  India.  Recommends  irrigation.  Ind.  Eng,,  May  t,  et  seq., 
1887. 

Plans  for  the  city  of  Brooklyn,  White  Plains  and  other  villages.  Tenth  An, 
Rep.  New  York  State  Board 0/ Health,  Albany,  1890,  pp.  47-ioi,  123-58. 

Rules  and  regulations  adopted  by  the  City  of  Providence.  Eng.  News.,  Nov.  I., 
1886. 

Mechanical  Appliances  in.  By  Geo.  D.  Waring.  A  lecture  before  the  Franklin 
Inst.,  wherein  the  merits  of  the  separate  system  are  duly  set  forth.  7our,  Frank, 
Inst.,  April.  x886. 

Sewerage  Systems. 

A  short  description  of  the  systems  used  by  a  number  of  towns  in  England.  Van 
Nos,  Eng.Mag.,  Vol.  VII.,  483. 

By  Rudolph  Hering.  A  valuable  article,  giving  results  of  a  study  of  the  systems 
in  use  in  Europe,  and  a  general  review  of  the  different  methods  available. 
Trans.  A.  S.  C  E.,  Vol.  X.  (i88i),  pp.  361-386. 

Atlanta-  Report  of  Rudolph  Hering  on  a  system  of  sewerage,  containing  valu- 
able information  upon  the  requirements,  methods  of  assessments  for  its  cost, 
mode  of  construction,  etc.  Eng,  Record,  April  4,  i?gi,  pp.  294-6,  et  teq..  Abs- 
tract.   Eng,  News,  April  4.  x89x,  pp.  328-9. 

Boston  Drainage  System.  Very  well  described  and  illustrated  in  Lon.  Eng.,  Dec 
II,  i885.    Reprinted  in  Sci,  Am.  Sup,,  Jan.  16, 1886. 

Boston,  Clwf^y^/^  7a«^  .Snw^r,  illustrated  and  described.  Eng.  News,  Feb.  10, 
i883,  pp.  64-5. 

Boston.  Main  Drainage.  Paper  by  Ehot  C.  Clarke,  read  before  the  Boston 
Soc.  C.  E.,  describing  this  great  work.  Many  illustrations.  Eng.  News,  May 
8.  1880,  pp.  159-65. 

In  Bremen.  Pavements  and  Tramways.  Description .  with  illustrations.  Deutsche 
Bauzeitung,  1885,  pp.  529-3i  and  553-54. 

Of  Cincinnati'  Paper  read  by  A.  S.  Hobby  before  the  Cincinnati  Medical 
Society,  describing  the  physical  and  sanitary  condition  of  the  sewers.  Eng. 
News,  Nov.  28,  1878,  pp.  377-8. 

Cost  and  Construction  of  Thirty  Five  Sewerage  Systems.  Kind  of  system,  cap- 
acity, method  of  construction  and  various  items  of  cost,  tabulated.  From 
report  of  Public  Improvement  Com.,  Troy,  N.  Y.  Eng.  Record,  Oct.  24,  i89i, 
p.  33i.    Eng.  News,  Oct.  24>  i89i.  p.  397. 

District  of  Columbia.  Report  of  the  Board  of  Sanitary  Engineers.  House  Rep. 
Ex.  Doc  ,  No.  44^,  51st  Con.,  1st  Sess.  Abstracted  in  Eng.  &* Build.  Rec,  Nov. 
22,  i89o,  p.  393. 

Duluth,  Minn.  By  Messrs.  Rudolph  Henng  and  Andrew  Rosewater.  Consult- 
ing Engineers.  An.  Rep.  Board  of  Public  Wor ks ,  Duluth,  for  the  year  ending 
Feb .  tS.  i&qa.    Pp.  67-93. 

Inset  of  detailed  drawings  of  Approved  Plans  for  Storm  Sewers  at  Duluth^  Minn. 
W.  B.  Fuller,  City  Eng.    Eng.  News,  Oct.  25,  i89o. 
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Sewerage  System*,  continued. 

East  Ora/i£€,  N.  7;  with  illustrated  description  of  sewage  disposal  plant  in  use 
there.    En^.  News,  Jan.  i8,  i889. 

European  System  of.  Abstract  of  a  voluminous  report  by  Rudolph  Hering  to 
the  National  Board  of  Health.  The  abstract  gives  the  general  matter  on  vari- 
ous systems,  requirements  and  cost.    Enj^.  News,  Jan.  28. 1882. 

Foreign  Cities.  Abstract  of  a  report  to  Senate  Committee  of  Dist.  Columbia  on 
the  sewerage  of  sevetal  foreign  cities.    En^.  News,  July  26,  i879,  pp.  237-8. 

Fort    of  Mysore,  India.    By  Standish  Lee.    Gives  description,  with  detailed 

drawing,  of  sewerage  system  at  the  Fort  of  Mysore,  India.     Ind.  Eng-.,  June 

30,  etseg,,  188S. 
Frankfort'On-tfu-Main.    Gives  details  of  the  sewerage  scheme  being  carried  out 

at  Frankforton-the-Main,  with  drawing   showing  details.     Ensr.  6*  Build. 

Rec,  Aug.  II,  et  seg.%  18S8. 
Town  of  Framinirham,  Mass.    Reports  of  committee  on  Drainage  and  Sewerage 

and  construction  of  Sewerage  System,  etc.    Compiled  by  W.  A.  Brown,  clerk 

to  Selectmen.    Report,  System  of  Sewage  Disposal,  i889.  Union  Pub.  Co  ,  So. 

Framingham,  Mass. 

Henley-on-  Thames,  Gives  brief  description  of  the  Shone  system  of  sewerage  at 
Henley-on-Thames.    Lon.  Engineer,  Oct.  21, 18S7. 

Henley-on-Thames.  A  short  descnptiop  oi  the  Shone  system  as  applied  at  Hen- 
ley-on-Thames, England,  to  an  area  of  14S  acres,  with  4tOoo  population,  and  a 
flow  of  1,830  galls,  per  diem.    Cost,  $86,4oo.   Eng.  6*  Build.  Rec,  Feb.  x8, 1888. 

Of  House  Drainage.    By  Osborne  Reynolds.    Illustrated.  Van  Nos .  Eng,  Mag.* 

Vol.  VII.,  p.  102. 
Kansas  City.    Separate  vs.  Combined  System.    Address  by  O.  Chanute  before 

the  Academy  Sci.,  Kansas  City.    Eng,  News,  Feb.  16. 1884,  pp.  81-2.    Rf'view 

of  above  paper  by  Robert  Moore.    Eng.  News,  hT^rW^lb,  i884.    Reply  by  O. 

Chanute.  id,,  May  3,  10, 1884. 
A  second  paper  by  Robert  Moore,  id..  May  17, 1^*84. 

Kansas  City,  By  Robert  Moore.  Being  a  review  of  a  paper  on  this  subject  by 
O.  Chanute.  Together  with  a  reply  by  Mr.  Chanute.  Subject  hmges  mainly 
on  the  relative  advantages  of  the  combined  and  separate  systems.  Jour, 
Assn,  Eng.  Soc.,  Vol.  III.,  p.  67.  The  discussion  continued  on  pp.  x $7  and 
i83. 

The  Leeds  (England)  Worhs.  A  brief  account  of  the  experiment  and  its  results, 
with  cost  of  a  year's  work.  Eng,  News,  March  t,  188S:  from  London  San. 
World. 

Of  Leicester,  A  review  of  the  projects  submitted  to  the  authorities  shice  1854, 
and  details  and  plan  now  about  to  be  carried  out.  The  scheme  involves  pump- 
ing the  sewage  162  feet  through  xM  miles  of  pipe.    Lon.  Engineer,  July  q,  1886. 

London  Sewerage  and  Sewage.  Paper  of  considerable  value  by  Sir  Robert  Raw- 
linson,  Vice-Pres.  Inst.  C.  E.,  with  discussion,  your.  Soc.  Arts,  Dec.  20,  i889, 
Vol.  XXXVIII..  pp.  66^2. 

London  Sewerage  and  Sewage.  Appendix  and  discussion  t«  a  paper  by  Sir  Rob- 
ert Rawlinson.  Jour.  Soc.  Arts,  Jan.  17,  i89o,  p.  i42.  Eng.  &*  Build,  Rec, 
Feb.  8,  i89o.  Vol.  XXI.,  p.  145. 

Memphis, 
By  Rudolph  Hering.    Gives  conclusions  arrived  at  from  a  recent  inspection  of 
the  Memphis  sewerage  system.    San.  Eng.,  Nov.  24, 1887. 

By  F.  S.  Odell.  The  separate  system  first  used  here  on  a  large  scale  in  Ameri- 
ca.    Trans.  A.  S.  C.  E.  VoL  X.,  1881,  pp.  21-52. 

A  description  of  the  system  together  with  the  sewer  reports  for  1889  and  i8qo. 
Pamph.,  pp.  3i.  By  James  H.  Elliott,  Asst.  Eng.,  under  the  supervision  of 
Niles  Meriwether,  City  Engr.  Abstract  Eng.  Record,  March  2S,  i89i,.  pp. 
277-8. 
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Sewerage  System*,  continued. 

Memphis^  Norfolk  and  Charleston.  A  special  report  of  the  City  Surveyor  of 
Savannah,  giving  details  as  to  dimensions,  cost  and  operation  of  sewers  in 
above  named  cities.  By  Mr.  W.  J.  Wilen.  Eng.  <&•  Build,  Rec  .  Aug.  lo, 
1889.  Vol.  XX.,  p.  143. 

At  Newark,  N,  J.  By  F.  Collin gwood.  Gives  description  of  the  improved 
system  of  sewerage  at  Newark,  N.  J.,  with  illustrations  showing  details  of 
construction.    San.  Eng-,,  May  7,  and  15,  i887. 

Of  New  London,  Conn.  First  An.  Rep.  of  the  Comm'rs..  including  the  repon  of 
the  engineer,  W.  H.  Richards:  of  the  consulting  engineer,  Rudolph  Hcring: 
method  of  assessments:  rules  for  connections,  and  the  city  ordinance  reladng 
to  sewers.  Distinguishing  features  of  the  system,  which  includes  intercepting 
sewers  for  system  of  glazed  tile  drains,  carrying  house  drainage  only.  Dis- 
charges only  in  low  tide.    Apply  to  the  Engr.,  New  London,  Conn. 

Milwaukee,  Wis,    See  Flushing  Tunnel. 

North  Minneapolis  Sewage.  Tunnel  and  Intercepting  Sewers.  Details  and  cross* 
sections  illustrating  this  important  work,  with  brief  description.  Eng.  Record^ 
May  9,  1891,  pp.  375-6. 

A^ew  York.  Twenty-Third  Ward  Sewerage.  Illustrated  description.  By  J.  J. 
R.  Croes.    Eng.  News,  Jan.  25, 1879,  pp.  26-8. 

Norfolk,  Va.  Description  of  this  system  with  account  of  laying  of  the  pipes. 
Eng.  News,  May  5,  i883,  pp.  2i2-i4. 

Omaha.    By  G.  W.  Tillson.    Contains  description  of  the  Waring  system  and  its 

working  at  Omaha.    Proc,  Neb.  Assn,  Eng.  &•  Surv.,  Vol.  I. 
Of  Paris. 
Abstract  of  report  of  the  Drainage  Commission,  and  a  paper  on  the  purifica- 
tion of  the  Seine,  describing  the  irrigation  systems.     Abstr.  Inst.  C.  E^  Vol. 
LXXXIII.,  pp.  476and478. 

A  short  descripdon  of  the  system:  also  shows  its  extent.     Van  Nos.  Eng.  Mag., 
Vol.  XIX..  p.  124.  k 

Described,  and  methods  of  construction  and  cleansing  given.    Eng.  News, 
Nov.  6, 18S6. 
At  Pasadena,  Cal.     Illustrated  description  of  the  details.     Eng,  &•  Build.  Rec, 

May3i.  1^190,  p.  406. 
Plainfield  Seiverage  Franchise.     Agreement  as   to    rates,    penalties,  outline 

of  system,  and  specifications  for  the  construction  of  the  system  given.     Full 

text  ot  this  proposed  agreement  with  editorial  criticism.    Eng.  Record,  June  27, 

1891. 

Pawtucket,  R.  I.  Report  of  A.  R.  Sweet,  City  Engineer,  on  the  drainage  of  the 
town. 

Pottsdam,  Germany,  Proposed  Scheme  for.    Separate  systems  for  house  drainage 
and  excreta,  and  purification  schemes  by  downward  filtration  and  oxidation. 
San.  Eng.,  April  2, 188 5. 

Prague,  and  the  plans  proposed.  Wochenschrift  des  Oesterr.  lng<mid  Arch.-V., 
1886,  pp.  137-141,  147-150,  1S8-161. 

Providence,  R.  /.  Proposed  for.  Being  a  volume  of  116  pp.  and  many  plates  and 
cuts.  By  City  Engineer  Samuel  M-  Gray.  Printed  by  the  city.  Includes  the 
results  of  the  author's  investigation  in  Europe  on  the  subject  of  sewage  dis- 
posal, where  he  was  sent  by  the  City  of  Providence  in  i884. 

Pullman,  III.  Sewage  is  disposed  of  upon  a  sewage  farm.  Description  of  system 
by  Benezette  Williams  before  the  Western  Soc.  Engrs.  Eng.  News,  June  i?, 
1882,  pp.  2o3-4. 

Of  Rangoon,  British  Burmah.  Article  describing  these  interesting  sewerage 
works  on  the  Shone  system,  the  sewage  being  ejected  from  receiving  tanks  to 
a  sewer  at  a  higher  level  by  use  of  compressed  air.  lUus.  Eng.  6*  Build.  Rec., 
March  15,  i89j.  Vol.  XXI.,  p.  230. 


SEWERAGE  SYSTEMS— SEWERS.  371 

Se-werage  Systems,  continued. 

O/Romt.  II  colUtiare  basso  delU  foi'ne  di  Roma  a  sinistra  del  Tevere.  Five 
handsome  folding  plates  showing  many  cross-sections  and  details.  GiornaU 
del  Genio  Civile.   Anno  XXVIII.,  Feb.-March,  1890,  pp.  49-125. 

Report  on  a  Proposed  System  0/  Sewerag'e  for  St.  John's,  Newfoundland,  by 
Rudolph  Hering  and  C.  J.  Harvey,  Town  Engineer,  including  plumbing  and 
house  draining  regulations.  Report  on  Proposed  Sewera^e^  St.  John's,  New- 
foundland. 

Of  Schenectady ^  N.  F.  Brief  general  description,  with  one  illustration.  Scat. 
Ensr.,  April  22.  1886. 

Separate  System,  Size  and  Inclination  0/  Sewers.  By  A.  E.  White  before  the 
Inst.  C.  E.    Ens:^'  News,  Nov.  15, 1884,  PP.  236-7. 

See  House  Drainagre.    Drainage  Water  Works,  Frankfort, 

Shreveport,  La,  Extract  from  the  specifications  for  the  sewer  system.  Eng", 
A^tTTCj,  J  une  19, 1886. 

Shone  Hydro-Pneumatic  System,  By  Edwin  Ault,  before  the  Society  of  Engi- 
neers. Gives  fulldescription  of  the  Shone  hydro-pneumatic  system  of  sewerage, 
>\ith  details  of  the  works  at  Eastborne,  House  of  Parliament  and  Henley- 
on-Thames.     Treats,  Soc.  Eng-.  1888,  pp.  65-105 . 

Of  a  Small  City,  Abstract  of  a  report  on  the  sewerage  of  Marlboro,  Mass.  By 
Ed.  S.  Philbrick,  of  Boston.  Recommends  sewers  for  house  drainage  only 
and  disposal  by  downward  filtration.    San.  Eng-,,  Feb.  26,  i885, 

In  St,  Louis,  and  House  Drainage,  By  Robert  Moore.  An  historical  and  statist- 
ical article,  giving  also  the  present  status  of  the  city.  Jour.  Assn,  Eng.  Soc.y 
Vol.  IV.,  p.  139. 

0/ Str at/or d- on- Avon,  Eng.  The  irrigation  and  intermittent  downward  filtra- 
tion systems  combined.  Fully  illustrated.  Lon.  Engineer,  Jan.  i.  and  15, 
1886. 

Of  Toulon.  Note  on  the  project  of  M.  Dyrion.  By  A.  Hanet.  Pop.,  58,000; 
mortality.  33.8  per  x,ooo.  Project  is  to  exclude  rain-water  and  pump  the  sew- 
age to  the  sea,  with  possible  use  for  irrigation  to  some  extent.  Est.  cost,  3.200,- 
ox>  fr.    Mem.  de  la  Soc.  des  Ing.  Civils,  Dec,  i885,  pp.  766-76. 

Trenton,  N,  y.  Brief  description  of  the  conditions  met  >^ith,  and  the  system  as 
built,  with  map.  By  Rudolph  Hering.  Fourteenth  Annual  Report  0/  the  Board 
0/ Health  0/  New  Jersey.    Trenton,  N.  J.,  i89o,  pp.  99-104. 

In  the  U,  S.  and  Canada.  Abstract  of  statistics  from  the  Manual  0/ Am.  Water- 
works.   Eng.  News,  Aug.  23,  i89o,  p.  170. 

0/  Vancouver,  B,  C.  Paper  by  E.  Mohun,  Mith  discussion  by  several  other  en- 
gineers.   Trans.  Can.  Soc.  C.  £.^  x888.  Vol.  II.,  p.  243-67. 

Of  the  Wandle  Valley,  Surrey,  Eng.  Embracing  10,000  acres,  50  miles  of  sewers, 
separate  system.  Sewage  pumped  and  disposed  of  by  natural  filtration  over 
an  area  of  28  acres.  A  full  account  of  the  construction,  which  has  been  re- 
cently completed,  by  the  Resident  Engineer,  W.  S.  Crimp,  A.  M.  I.  C.  E., 
Proc.  Inst,  C.  E.,  1884,  Vol.  LXXXVI. 

Of  West  Bay  City,  Mich.  Brief  description.  Illus,  Eng,  News,  Dec.  27,  i89o, 
pp.  564-5. 

Of  West  Troy,  N.  Y.     Brief  descriptions  with  illustrations  of  details.      Eng 
Newst  Jan-  3,  1891,  pp.  4-5. 

Sewers. 

A  resume  of  a  memoir  of  M.  C.  H.  Schneider  upon  the  normal  condition  con- 
trolling the  quantity  of  water  required  in  sewers.    Eng.  News,  Sept.  3,  1887. 

Arches  for.    S^^  Arch  Curves. 

Gives  details  of  the  receiving  and  catch-basins  at  Waterbury,  Mass.  San.  Eng. 
July  9.  i887. 
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Sewers,  continued. 

Capacity  for  Storm  Water,  Some  observations  made  in  Washington,  D.  C,  on 
the  rapidity  with  which  storn.  water  finds  its  way  into  the  sewers.  A  self- 
recording  gauge  of  the  height  of  water  in  the  sewer  used  in  the  experiments, 
A  capacity  of  2  inches  rainfall  an  hour  found  to  be  none  too  large  for  well  built 
up  and  paved  sections.  An,  Rep.  Eng;  Dept,  Disir.  Columbia,  1885,  p.  16.  Maj. 
G.  J.  Lydecker,  Eng.  Comr. 

Care  of  Sewers,  Notes  on  the.  Paper  by  F.  Floyd  Weld.  This  short  paper 
contains  many  valuable  suggestions  concerning  both  construction  and  caring 
for  sewers.  Can^  Assn.  C.  £•  &•  Surv.,  Feb.,  iSgo.  Proc.  meeting  of  Sept.  la, 
i8S9,  pp.  43-49. 

Chenoweth  System  of  JointUss  Sewers,  Drains,  Electrical  Conduits t  etc,  A  con- 
crete conduit,  built  around  a  removable  wooden  core.  Description  and  results 
of  trials.    EniT*  News,  Oct.  17,  i89i,  p.  369. 

Cleaning  of t  Tools  used  in.  Illustrated  description.  En^.  News,  May  22,  18S0, 
pp.  176-7. 

Concrete  Sewer  at  Ml,  Vernon,  A  paper  by  Wm.  E.  Worthen.  The  sewer  con- 
sists of  a  concrete  channel,  constructed  in  a  trench  excavated  through  rock 
and  has  a  stone  arch  covering.  With  discussion  as  to  the  use  of  concrete. 
Section  of  sewer  shown.  Trans,  A.  S,  C  E„  Vol.  XXIV.,  May,  1891.  pp. 
393.6. 

Construction  of. 
In  RuHning  Sand,    By  S.  M.  Reade.    Describes  the  methods  used  in  some 
portions  of  England;  also  proposes  a  system  with  drain  for  subsoil  water  in 
the  invert  of  the  sewer.     Van  Nos,  Eng,  Mag,,  Vol.  IV.,  p.  86. 

In  Madras,  India,  By  Hormusji  Nowrosji.  Records  some  of  the  construction 
details  of  sewers  of  Black  Town,  Madras,  India.  The  three  sewers  have  a 
total  length  of  s%  miles,  varying  in  diameter  from  12  to  30  in.  It  is  on  the 
separate  system.    Ind,  Eng.,  March  3i,  x888. 

Notes  on  the.  By  Chas.  A.  Judson-  Gives  methods  and  standards  used  at 
Sandusky*  O.  Illustrated.  12th  Annual  Report  Ohio  Soc,  S,  and  C.  £., 
1891,  pp.  92-7. 

**Rustonthe."  Paper  by  C.  H.  Rust,  M.  Can.  Soc.  C  E.,  with  an  extended 
discussion,  the  whole  forming  a  paper  of  considerable  value.  Trans.  Can, 
Soc,  C,E.,  1888.  Vol.  II.,  p.  302-349. 

And  Sewage  Disposal,  A  series  of  articles  by  Ed.  S.  Philbrick,  begun  in  San^ 
Eng.,  Dec.  4.,  18S6. 

Cost  of  Cleaning  Small  Separate  Sewers  at  Memphis,  Tenn.  Gives  cost  of  clean- 
ing of  Waring  System,  also  describes  an  accumulation  of  a  peculiar  fungus 
and  method  of  its  removal.  From  a  letter  by  J.  F.  Elliott.  Eng-,  Record^  Nov. 
i4. 1891,  pp.  387-8.  . 

Design  and  Construction  of.  By  Graham  Smith.  A  paper  before  Liverpool 
Eng.  Soc.     Van  Nos.  Eng,  Mag,,  Vol.  XX.,  p.  39o. 

Discharge  of. 
Multipliers  and  Curves  for  ascertaining  the  discharge,  etc.,  at  various  depths 
in  the  same  sewer.    By  Robert  M.  Gloyne.    Eng.  News,  April  6,  1889. 

Relatum  Between  the  Rainfall  and  the  Discharge  of  Sewers  in  populous  Dis- 
tricts. A  very  valuable  paper  by  Emil  Kuichling,  M.  Am.  Soc.  C.  E.,  pp. 
56.  Gives  a  great  amount  of  data  in  tabular  form .  Illustrated.  Trans.  A, 
S.  C.  £.,  Jan.  1889,  Vol.  XX.,  p.  i. 

Egg-Shaped,  Design  and  construction  table,  giving  radii  and  areas,  by  C.  G. 
Forcer  Jr.    Illustrated.     Trans.  A.  S.  C.  E.,  Vol.  IX.  (1880),  p.  202-2o5. 

E'lushing'    Pavenfy's  Apparatus,    Illustrated.  From  the  French.  Sci.  Am.  Sup. 

March  27,  1886. 
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Formul<B, 
Kutier' s  Formula  adapted  to  Circular  Conduits ,  By  Robert  Moore  and  Julius 
Baler.  This  is  a  valuable  study,  both  of  the  laws  of  the  maximum  flow  in  a 
circular  closed  conduit,  and  of  the  application  of  Kutter's  formula  to  such 
cases.  Two  very  valuable  tables  aocomi>any  the  paper,  one  Riving  numer- 
ical values  of  the  co-efficient  in  Kutter's  formula,  and  the  other  diameters 
for  various  inclinations  and  maximum  rates  of  discharge.  Illustrated,  your. 
Assn.  En£,  Soc.,  Vol.  V.,  p.  349. 

Some  New  Formulas,    By  R.  F.  Hartford,    your,  Assn,  Eng,  Soc,  Vol  IV., 

p.  230. 

Mean  Velocity  of  Flow  in.  Formula  for.    By  Rudolph  Hering.    En£,  News, 
Dec.  IS,  1888. 

For  Mean  Velocity  0/ Flow  in  Sewers.  By  Rudolph  Heringt  being  an  adap- 
tation of  Kutter's  formula  for  easy  computation.  Proc,  En£.  Club.,  Phila., 
Aug.  1888.  Vol.  VII..  pp.  X6-18. 

Flow  0/  Air  in.  Gives  details  of  experiments  by  W.  E.  McClintock  on  the  flow 
of  air  in  pipe  sewers,  and  its  effect  on  traps  at  the  foot  of  soil-pipe.  Enj".  6* 
Build.  Rec,  Feb.  11,  x888. 

Gau£in£s  qf.  Report  by  Geo.  E.  Waring,  Jr.,  on  the  gaugings  of  sewers,  carry- 
ing house  drainage  alone  in  eight  cities  in  the  U.  S.  App.  F.  of  the  An.  Rep. 
National  Board  0/ Health,  1880:  H,  Rep.  Ex.  Doc.  No.  8,  46th  Congr.,  3d  Session. 

Gauging  of  the*"  Dry  Weather  Flow'^  in  ComfUm  Ave.  and  Ohio  Ave.  Sewers, 
St.Louis^Mo.  Account  of  observations  and  results.  By  Julius  Moulton  be- 
fore the  Engrs.  Club  of  St-  Louis.    Eng.  News,  Sept  4,  x88o,  pp.  299-300. 

The  reconstruction  of  the  main  drainage  system  of  the  House  of  Parliament, 
London.  Abstract  from  the  report  of  the  engineer,  Mr.  Isaac  Shane.  San. 
Eng.,  April  2,  i887> 

Of  the  Massachusetts  School  for  the  Feeble- Minded.  Description  of  this  system  of 
disposal  by  intermittent  downward  filtration  on  cultivated  land.  Eng^.  6* 
Build.  Rec,  April  X2, 1890,  Vol.  XXI.,  p.  3oo. 

Proportion  of  Rainfall  Reaching  the  Sewers.  Paper  by  Emile  Kuichling.  Eng. 
News,  March  x6,  i889,  et  seg. 

Repairing  Mill  Creeh  Sewer,  St.  Louis,  Mo.  Proposal  and  specifications  for  re- 
placing a  portion  of  the  old  sewer  with  a  new  one.  An  Important  work.  Eng. 
News,  Oct.  16, 1880,  pp.  548  -9. 

Separate  System,  a  general  description  of  in  a  paper  by  G.  S.  Pierson.  before  the 
Mich.  Eng.  Sec.    Am.  Eng.,  Aug.  x3, 188S. 

Separate  System  of  Sewers  as  Proposed  for  the  City  of  Dayton,  Ohio.  A  paper  by 
F.  J.  Cellarius,,  describing  in  detail  this  system.  Illustrated.  12M  An.  Rpt. 
Ohio  Soc.  S.  and  C.  ^.,1891,  pp.  8i-9i. 

Separate  vs.  the  Combined  System,  as  exemplified  in  the  drainage  of  Hyde  Park, 
111.  By  Benezette  Williams.  A  description  of  the  system  proposed  for  Hyde 
Park  with  map  (pumping  with  downward  filtration),  together  with  a  review  of 
the  arguments  pro  and  con  for  the  Separate  and  Combined  Systems.  A  valu. 
able  paper,    your.  Assn.  Eng"  Soc.,  Vol.  IV.,  p.  i7S. 

Siphons  of  St.  Louis  Island,  Paris.  Illustrated  description  of  the  large  siphons 
constructed  to  convey  the  sewage  water  under  the  river  Seine.  Sci.  Am.  Sup., 
No.  776,  Nov,  i5,  i89o,  pp.  12402-3.    Taken  from  Le  Genie  Civil. 

Siphon,  Abrief  description  of  the  syphon  outlet  for  a  low  sewer  district.  Nor 
folk.  Va.,  San.  Eng.,  April  9.  1887. 

Sixe  and  Inclination  of.  By  A.  E.  White.  Contains  tables  to  facilitate  calcula- 
tion of  sewers.     /'.///  Nos.  Eng.  Mag..  Dec.  18S4. 
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specifications  for . 
Being  specifications  for  a  vitrified  stone  ware  pipe   sewer,  prepared   by   E. 
Kuichling,  Rochester,  N.  Y.     They  are  unusually  J^^r//fr  as  to  defects  in 
pipes  and  as  to  methods  of  laying.     They  evince  a  thorough  acquaintance 
with  the  subject.    San.  En^.,  July  3o,  i885. 

Boston^  Mass.    For  main  and  outfall  sewers.     Abstract.    Eng-.  Newst  Aug.  29, 

i89i,pp.  i93-4. 
Washinsion  City,    An.  Rpt,  Eng.  Deft.  Distr.  Columbia.    1885,  p.   76. 

Washington,  D,  C,  Extracts  from,  showmg  main  requirements  as  to  trenches, 
repaving  brick  work,  mortar  and  concrete.  Eng.  Record,  Jan.  3r,  i89iip 
i38. 

Washington,  D.  C.  Specifications  for  various  sizes  now  under  construction 
in  Washington,  including  one  ao  feet  in  diameter,  with  cuts  showing  cross- 
sections  of  all  sizes.    Rpt.of  Eng.  Dept-,  District  of  Columbia,  iS84. 

Size  of.  Determination  of  the.  By  R.  E.  McMath.  Undertakes  to  determine  the 
size  of  a  storm  water  sewer,  under  the  conditions  that  it  shall  carry  off  the  water 
of  the  great  storms  of  the  locality,  and  that  no  excess  of  size  and  cost  be  al- 
lowed. Contains  a  large  amount  of  data,  diagrams  showing  capacity  of  sewers, 
etc.     Trans.  A.  S.  C.  E..  Vol.  XVI.,  p.  179. 

On  Steep  Streets.    See  Pavements,  Sewers,  and  Drainage. 

Tables  for  determining  the  proper  site.  By  Robert  Moore.  Based  on  Weisbach's 
formulas.  Gives  diameters  for  area  in  acres,  and  slope  given  for  rainfall  dis- 
charge of  I  inch  an  hour.    Jour.  Assn.  Eng.  Soc,  Vol.  I.,  p.  6t. 

Trap.  By  D.  J.  Erbetts.  A  brief  review  of  the  experiments  of  Mr.  Glenn  Brown. 
Bui/ding,  June  18,  1887. 

Trenches  for,  Sheeting  and  Bracing.  Abstract  of  a  paper  by  Wm.  Whittaker  be- 
fore the  Boston  Soc.  of  C.  E.,  giving  considerable  practical  information.  Eng, 
News,  Oct.  22,  18S1,  pp.  427-8. 

Trenching  and  Pipe  Laying.  Article  by  J.  L.  Fitzgerald.  M.  Am.  Soc.  C,  E., 
giving  results  of  his  own  experience.    Eng.  &•  Build.  Rec,  June  15,  i88g. 

Tunnelling  in  sandy  soil  under  buildings  in  Brooklyn.  A  new  method  used  by 
Mr.  John  Anderson  somewhat  on  the  plan  of  the  Hudson  River  tunnel.  lUus. 
Eng.  News.,  May  i,  1886. 

Ventilation  of. 
Abstracts  from  a  report  prepared  by  Sir  J.  Bazalgette  on    the   sewerage   of 
Bnghton,  with  discussion.      Van  A^os.  Eng.  Mag.,  Vol.  XXVII,  p.  4c©. 

Ventilation  of.  A  paper  by  W.  S.  Crisp.  Assoc.  M.  Inst.  C.  E.,  givmg  results 
and  discussion  of  experiments  on  the  movement  of  air  in  the  sewers  at 
Wimbledon,  1888.  A  valuable  study  of  this  subject.  Pp.  8,  Proc  Inst.  C.  E., 
Vol.  XCVII.,  p.  383,  London,  1889. 

New  method  of  ventilating  sewers  by  means  of  a  small  fresh  air  pipe  laid  long- 
itudinally through  the  top  of  the  sewers.  Illustrated.  Reprinted  from 
Lon.  Sanitary  Record,  Sci,  Am  Sup.,  No.  762.  Aug.  9,  1890,  p.  I2i78,  En^. 
News,  Aug.  2,  i89o.  p.  94, 

By  Means  0/ Cowls .  Some  very  satisfactory  results  in  London.  Cowls  placed 
on  tops  of  ad  joining  buildings.    Proc.  Inst.  C.  ^.,  Vol.  LXXXIV.,  p.  362. 

By  J.  G.  Winton.    Advocates  the  use  of  the  suction  fan.  Van  Nos.  Eng.  Afag"^, 

Vol.  XXI.,  p.  466. 
Description  of  a  method  successfully  applied  in  England.     Eng.  News,  Jan. 

30,  i8^'6. 

Sewer  and  Drain  Ventilation.  A  paper  read  by  R.  Read,  Assoc.  M.  I.  C.  E., 
read  before  the  Congress  of  Hygiene  and  Demography.  Describes  various 
methods.    Eng.  Newst  Oct.  3,  189T,  pp.  318-19. 

See  Municipal  Engineering. 
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Sextant.    See  Goniografh. 

Shaft.     The3,ooo  Feet  Vertical  Sha/t  on  the  Comstock  Lode,  described  and  compared 
with  other  deep  shafts.    Eng:  News,  Aug.  29,  i885. 

Shaft^inking. 

At  Guersenan  Colliery,  An  abstract  from  an  account  furnished  by  Mr.  H.  Tom- 
son,  director  of  the  colliery,  contained  in  a  memoir  by  Mr.  H.  Suez,  in  /.eit- 
schrift  fur  dai  Bergr-Hutten  und  Salinen-Wesen,  Vol.  XXXV.  Gives  full  de- 
scription of  the  methods  employed  and  cost  of  operations.  Eng.  News,  Nov.  S, 
1887. 

Experiments  on  the  Poetsch  Method,    Describes  the  apparatus  employed  and 
gives  results  of  experiments  directed  toward  testing  the  formation  of  ice 
around  the  refrigerating  tubes  and  the  resistance  of  frozen  ground.    Annates 
des  Mines,  Vol.  XI.,  p.  56;  Eng.  News,  Oct:  15,  1887. 
Shaft  Sinking. 

The  Poetsch  System,  by  congellation.  A  description  of  some  interesting  experi- 
ments with.    Abstract  in  Proc.  Inst  C.  E,,  Vol.  XC,  p.  531. 

Poetsch  Freezing  Process.  Description  of  process  with  temperature  observa- 
tions on  rate  of  freezing.  Eng,  News,  June  7, 1884,  pp.  282-3.  Further  illustra- 
tion of  the  process,  ibid.,  July  $,  i884. 

Through  Quicksand  or  Soft  Soils,  Poetsch 's  method  wilh  freezing  mixtures  in 
pipes.    Illustrated.    From  Annates  des  Mines  in  Sci.  Am.  Sup.,  April  17, 1S86. 

Through  Loose  Materials.  By  A.  McC.  Parker.  A  method  employed  success- 
ftilly  at  "Tilly  Foster"  mine.    IHustrated.     Sea.  Mines  Quar.,  Oct.,  18S7,  p.  116. 

Through  Loose  Waier-bearing  Materials.  A  new  method.  By  J.  E.  Mills. 
Quincy,  Cal.  A  paper  read  before  the  Am.  Inst.  Mining  Engrs.,  and  repub- 
lished in  Lon.  Engineer,  Feb.  6, 1885:  many  cuts;  also  in  Van  Nos.  Eng.  Mag., 
March,  i885. 

Through  Water-bearing  Strata,  near  Dortmund.  Abstracted  from  the  German. 
Proc.  Inst,  C.  E.,  Vol.  XC,  p.  330-338. 

Through  Watery,  Running  Ground,  Describes  the  method  invented  by  Herr 
Poetsch,  which  consists  of  freezing  the  ground  before  the  excavation  of  the 
material.  Van  Nos,  Eng,  Mag.,  Vol.  XXIX.,  p.  494. 

Through  Wet  Gravel  and  Quicksand  Near  Norway,  Mich.    Account  of  the  sink- 
ing of  a  shaft  by  means  of  a  caisson  or  drop-shait.    Much  difficulty  was  experi- 
enced with  water.    lUus.    By  William  Kelly,  in    Trans,  A.  /.  M.  E.    Eng. 
News,  Aug.  8,  i89i,  pp.  117-18.  ' 

Under  Difficulties  at  Dorchester  Bay  Tunnel,  of  the  Boston  Main  Drainage.  By 
D.  McN.  StaufTer.  Shaft  composed  of  iron  at  top  and  timber  at  bottom,  sunk 
in  the  bay  to  a  depth  of  iSo  feet.  Illustrated.  Trans.  A.  S,  C.  E.,  Vol.  X., 
(1881),  p.  343-360. 

Shafting. 

And  its  Bearing,  The  difficulties  of  the  problem  and  the  common  failings  with 
suggestions.    Lon.  Engineer,  Oct.  6,  1885. 

Flexible.  By  J.  T.  Hall.  An  interesting  and  valuable  paper  on  th  e  use  of  flexi- 
ble 'crank  and  propeller  shafting.    Sci.  Am.  Sup,,  Oct.  22, 1887. 

For  Steam  Wheel  Boats,    See  Steamboat  Shafts. 

Shafts. 

Cracking  0/ Steel.  Gives  a  discussion  of  a  meeting  of  Engineers'  Club  of  West- 
em  Pennsylvania,  which  embraces  interesting  and  valuable  suggestions.  Eng^ 
News,  Aug.  i3,  1887. 

Engine,  Graphic  Representations  of  Strains  in.    See  Engines,  Steam,  Shafts, 

Propeller,  for  Marine  Engines,  Treats  of  the  material  from  which  they  are 
manufactured,  investigates  the  strains  and  proper  proportions.  Mech.  World, 
Dec.  17, 1887. 
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Shafts,  continued. 

For  Screw  Steamers.  Causes  of  breaking  of  shafts  and  suggestions  of  method  by 
which  liability  to  break  may  be  lessened.    Lon.  Engineer,  March  6. 1885. 

Steamboat,  Improved.  By  the  insertion  of  a  universal  joint  to  allow  for  erroneous 
alignment.  Lon.  Engineer,  Oct.  2  and  Nov.  6,  iSSs.  and  5^/.  ^x».  .Sjv/..  Nov. 
21.  i8Ss. 

Steamboat/or  Stem-  Wheel  Steamers.  A  discussion  of  the  method  of  supporting,, 
the  forces  acting  upon,  and  the  materials  used  in  the  construction  of  shafts. 
Also  a  table  giving  data  regarding  the  shafts  of  twenty-three  different  steamers. 
By  H.  W.  Baker,    your.  Assn.  Eng.  Sor.,  May,  i885. 

Strength  of  Crank  Shafting.  A  comparison  of  iron  and  steel  shafts  as  regards 
liability  to  fracture  after  a  crack  has  started.    Am.  Eng.,  March  20,  i883. 

Shearing  Strength  of  Iron  and  Steel.    See  Iron  and  Steel, 

Sheerlegs,  iTtyTon,  at  Clydebank  ship  building-yard.       Brief    description,   illus 
trated,  with  details  of  conscruction.    E.  &*  M.  Jour.,  Feb.  9,  i889. 

Sheet   Piling.    See  i*iles. 

Shells.    See  Projectiles. 

Ship  Building.    Modern  Practice  of .  By  Robert  Duncan,  before  the  Inst,  of  Engrs. 
and  Ship  Build,  of  Scotland.    Van  Nos.  Eng.  Mag.,  Vol.  VIII.,  p.  195. 

On  the  Pacijic  Coast,  Paper  by  Lieut.-Commander  F.  P.  Gilmore,  U.  S.  N.  Illus- 
trated, pp.  6.     U.  S.  Naval  Inst,,  Vol.  XV.,  p.  443,  1889.    No.  5o. 

Sheathed  or  Unsheathed  Ships?     By  Naval  Constructor  Philip  Hichborn,  U.  S. 
N.    An  argument  for  sheathing  it  on  and  steel  vessels  with  copper.     Proc,  U, 
S.  Naval  Inst.,  Vol.  XV.,  No.  i,  i889. 

Steel  and  Iron.  A  paper  by  D..'A.  Quiggin  on  certain  \ital  features  in  ship  de- 
signing and  construction  heretofore  neglected.  A  good  paper.  Illustrated. 
Trans.  Liverpool  Eng.  Soc.,  Vol.  VI.,  pp.  137-49. 

Stresses  in  Steel  Plating  Due  to  Water  Pressure,  Paper  by  J.  A.  Yates,  read  be- 
fore the  Inst.  Nav.  Arch.,  giving  a  method  of  calculating  these  heretofore  neg- 
lected stresses,  with  application.    Lon.  Eng.,  May  22,  i89i.  pp.  629-30. 

See  Steel  Castings.    Steel,  Mild.    Navy. 

Ship  Canal. 

To  connect  Chesapeake  and  Delaware  Bays.  Surveys,  borings,  estimates,  com- 
parison of  routes,  specifications,  etc.  Rep.  Chf,  of  Engrs.  U.  S.  A.,  18  <3.  VoL 
I ,  p.  725.  * 

Report  of  tht  Pennsylvania  Ship  Canal  Commission.  Abstract  giving  a  statement 
of  the  feasibility  of  various  routes,  with  estimate  of  cost  for  a  canal  from  Con- 
neaut  Harbor,  to  Rochester  on  the  Ohio  river.  Profile  of  this  route  given.  Am^ 
Mfr  ,  Feb.  27,  i89i,  pp.  175-6. 

See  Canals,  Ship. 

Ship  Railway. 

Chignecto.  A  paper  by  John  F.  O'Rourke,  describing  briefly  the  progress  of  this 
work.     Trans,  A.  S.  C.  E.,  Feb.,  i89i,  Vol.  XXIV.    Paper  No.  462.  pp.  i3-20. 

Chignecto.  Maps  showing  location  and  a  general  description  of  this  proposed 
ship  railway  from  Baiae  Verte  to  Bay  of  Fundy ;  also  abstract  of  report  by  Mr . 
Benjamin  Baker.    Eng.  News,  Sept.  7.  i88q.  Vol  XXIL,  p.  218. 

Tehuantepec. 
A  pamphlet  of  ten  pages,  reprinted  from  London  7/V/z^Jof  Aug.  21,  i884,  being: 
a  full  description  of  the  scheme.     Apply  to  E.  L.  Corthell,  care  American 
Soc.  C.  E.,  127  E.  23rd.  St.,  New  York. 

See  Ship  Railway. 

Tehuantepec.    Considered  commercially,  politically,  and  constructively.      By 
E.  L.  Corthell,  Chf.  Engr.    A  more  complete  presentation  of  the  case  than 


SHIP  RAILWAY-SHIPS.  377 
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any  heretofore  published.    A  pamphlet  of  So  pp.  and  seven  plates.  Address 
the  author,  care  Secy.  Am.  Soc.  C.  E.,  127  E.  2id  St.,  New  York. 

Tehuantepec  of  Capt.  Eads,  fully  described  and  illustrated  by  cuts  of  models. 
Lon.  En£.^  Jan.  9  and  23, 188S. 

By  E.  L.  Corthell.  An  address  before  the  Franklin  Inst.,  Dec*  i884.  Issued 
as  a  separate  pamphlet  of  3a  pp.  by  the  author,  as  printed  in  the  Jour .  Frank. 
Instj  for  June,  188S.  The  various  engineering,  economical  and  commercial 
problems  carefully  considered.  Many  Illustrations.  sho>\ing  working  of 
plant.  Also,  further,  an  address  by  E.  L.  Corthell  before  the  Anv*  Assn-  for 
Adv.  Sci.  Issued  in  pamphlet  form,  with  six  large  plates.  A  valuable 
and  authoritative  presentation  of  the  problem.  Address  the  author,  care 
Am.  Soc.  C.  E.,  127  E.23d  St.,  New  York. 

Venetian.  BylE.  L.  Corthell,  before  the  Philadelphia  Engineers'  Club.  Gives 
an  interesting  sketch  of  ship  railroad  project  carried  out  in  Venice  in  the  15th 
century.    Proc.  Ens.  Club^  Phila.,  Dec,  1887.  Vol.  VI.,  pp.  153-65. 

See  Boat  Railway.    Inland  Navigation. 

Ship  Transfer. 

Present  Aspect  of  the  Problem  of  American  Inter-Oceanic  Ship  Transfer.  Read 
before  the  Engineers'  Club  of  St.  Louis,  March  2, 1S87,  by  Robert  Moore.  A 
complete  and  interesting  exposition  of  the  subject.  Jour.  Assn.  Enff.  Soc, 
Feb,  1888. 

By  E.  L.  Corthell.  A  review  of  the  above  paper,  and  a  reply  to  the  review  by 
Robert  Moore.    Jour.  Assn.  Enff.  Soc,  May,  1888. 

Sinking  Funds.     FormulcB  Derived,    your.  New  Enff.  W.-Wks.  Assn.,  June,  1887. 

Ships. 

.  Discussion  of  the  question  of  butt  fastenings  of  iron  vessels.  By  Stavely  Taylor. 
Trans,  Inst.  Enffrs.  &*  Shipbuilders  0/  Scotland*    March  24,  1885. 

The  Effect  of  Loadinff  on  the  Form  of  Vessels,  A  valuable  paper  by  Thomas 
Phillips,  read  before  the  Inst,  of  Naval  Architects  giving  the  results  of  a  series 
of  experiments  made  on  four  different  vessels.  Lon.  Enff.,  April  10,  1891,  pp. 
446-9. 

Hospital.    See  Hospital  Ship  for  Small- Pox  Patients, 

Method  of  Calculatinff  the  Stability  of  Ships.  By  D.  W.  Taylor,  U.  S.  N. 
Gives  examples  of  its  application,  also  tables  to  aid  in  the  work.  Proc.  U.  S- 
A1  Inst.,  Vol.  XVII.,  1891,  No.  a,  pp.  i57-23i. 

Modern  War  Ships.  Report  of  a  lecture  by  W.  H.  White,  Director  of  Naval 
Construction  in  the  British  Navy,  delivered  at  London,  in  January,  1887. 
Gives  valuable  data  regarding  the  dimensions,  speed,  power,  etc.,  of  modem 
war  vessels,  with  tables.    R,R.  <&•  Enff.  Jour.,  March  and  April  Nos.,  1887. 

Protection  of  the  Hulls  of  Vessels  by  Laquer,  By  Lieut.  J.  B.  Murdock.  U.  S.  N. 
Proc.  U.  S.  N.  Inst.,  i89o,  Vol.  XVI.,  No.  4,  pp.  4:7-72. 

Protection  of  Iron  and  Steel  Ships  Aeainst  Founderinfffrom  Injury  to  their  Shells, 
Includinff  the  Use  of  Armor,  A  paper  ,by  Sir  Nathaniel  Barnaby  read  at  the 
Pittsburgh  International  meeting,  Oct.,  1890.  The  question  of  thickness  of 
shells,  and  construction  of  bulkheads  is  discussed.  Trans,  A.  I.  M.  E.  18901 
pp.  x3.    Discussion,  pp.  i3-i8. 

Steerinff  Gear  on  Vessels  for  Lake  Service.  A  paper  by  Walter  Miller  before  the 
C.  E.  Club  of  Cleveland  describing  Land  and  Steam  steering  gear.  Illus* 
your.  Assn.  Enff.  Soc,  Oct.,  i89i,  pp.  477-85. 

Strength  of.  Paper  of  some  value  and  interest;  by  Prof.  P.  Jenkins,  read  before 
the  Inst,  of  Naval  Arch'ts.    Lon.  Enff.,  April  11,  i89o,  p.  448. 

Tonnaffeof  A  good  review  of  the  use  of  the  terms  ton  and  tonnage  as  em- 
ployed in  maritime  commercial  transactions.  Lon.  Engineer,  December  3o» 
1887. 
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Ships,  continued. 

Volumes  of y  Different  Rules  for  Computing'.  Application  made  of  Simpson's 
Rules  and  Integrators,  with  geometrical  illustrations.  Proc.  IJverpool  Eng, 
Soc,  Vol.  VI.,  pp.  i-io. 

PVar.  Special  Trials  of  Recent,  By  W.  H.IWhite.  before  the  Inst.  Naval  Archi- 
ects.  Tables  and  curves  of  speed,  horse-power,  revolutions,  etc.  Lon.  £ng„ 
April  16, 1886. 

IVar,  American.  By  W.  John,  before  the  Institution  of  Naval  Architects. 
Gives  description  of  a  competitive  design  which  was  accepted  by  the  U.  S.  Na- 
val Dept.    Lon.  £ng.,  March  3o,  18S8. 

IVrec/ied'  The  Raising  of  the  Lomty  tn  New  York  Harbor  in  84  feet  of  water. 
An  account  of  the  methods  used.    Mech,  Eng.,  Nov.  28,  18S5. 

See  Keels.    Lightship.     Navy  Speed  Trials.     Steam   Ships.      Steering  Gear^ 
Vessels. 

Shipyari.  Tks  New  Shipyjirdat  Niwpjrl  N.'wt,  Vi.  Description  of  this  large 
shipyard  with  illustrations  of  the  machine  shop,  dry  dock,  and  the  quadxuple 
expansion  engines  of  the  tug  boat  ''Dorothy"  recently  completed.  These 
latter  are  described  at  length.    Eng.  News,  May  16,  i89i,  pp.  46S-S. 

Shop  Order  System  of  Accounts.  Three  papers  and  a  discussion,  m  all  60  pages 
concerning  the  keeping  of  shop  accounts  of  various  kinds.  Very  valuable  to 
superintendents.     Trans.  A.  S-  M.  E,,  Vol.  VII.,  p.  4a8. 

Shops.     IVorh  Shops.     Their  Design  and  Construction,     Paper  by  Mr.  J.  Davis  Bar- 
nett,  with  discussion.    Trans.  Can.  Soc.  C.  E.,  i889,  Vol.  III.,  p.  151-201. 
See  Railway  Shops. 

Shore  Protection  on  Exposed  Sandy  Coasts.  Being  notes  on  the  protection  of  the 
Pointe  de  Grave,  France:  Hith  many  colored  engravings,  showing  nature  of 
methods  used.    A  pamphlet  of  to  pp.,  issued  by  the  Engr.  Dept..  U.  S.  A. 

Shoring  of  Buildings.    A  lecture  by  Th.  Blashill,  London.    Illustrated.     Sci.  Am. 

Sup.,  April  2S,  1885. 
Shoring  Trenches.    See  Sewers. 

Siemens  Regenerative  Qas  Furnace,  Recent  Improvements  in.  By  £.  F.  Bamber, 
C.  E.,  London,  Eng.  An  excellent  description  of  the  modern  types  of  fur- 
nace and  gas  producer,  with  a  clear  explanation  of  the  main  principles  involved. 
Illustrated.  Am.   A^r.,  April  1,  i887. 

Siemens  Gas  Lamp,  on  the  principle  of  the  Siemens  furnace,  as  exhibited  at  the 
Electrical  Exhibition,  \^ith  cuts.  Lamps  bum  from  12  to  iod  ft.  per  hour,  and 
produce  from  125  to  1,200  candle  power.  Am.  Gas  Light  Jour.,  November  3, 
1884. 

Signals,  Naz'al  Coast.  By  Lieut.  Richard  Wainwright,  U.  S.  N.  Describes  and 
compares  a  number  of  different  methods  for  signaling  between  the  shore  and  a 
fleet  to  be  used  in  a  system  of  coast  defense:  including  semaphores,  electric 
flash  lights,  the  heliograph,  carrier  pigeons,  etc.  Proc.  U.  S.  Naval  Inst.,  Vol. 
XV.,  No.  I.  i889. 
Railroads    See  Railroad  Signals, 

S\\\c9i  and  Aluminum^  Effects  of  in  Working  Iron.  Gives  result  of  tests  made  by 
Prof.  J.  B.Johnson,  showing  gain  in  tensile  strength  of  five  to  forty-eight  per 
cent,  and  a  gain  in  resilience  of  ninety  per  cent.,  due  to  the  use  of  "Silica  Pro- 
cess." A  comparison  is  made  between  the  above  results  and  those  obtained 
by  the  use  of  aluminum,  described  in  a  paper,  "Influence  of  Aluminum  on 
Cast  Iron,"  by  W.  J.  Keep,  before  A.  A.  A.  S.,  August  meeting.  The  results 
show  marked  similarity.     R.  R.  Gaz.,  Dec.  7, 1888. 

Silicon  in  Pig  Iron  Production.    A  brief  paragraph  noting  a  "remarkable  discovery" 
by  Mr.  Charles  Wood.   Prest.    Cleveland   Institute    of  Engineers,    of    the 
fact  that   silicon  has  the  power  to  convert  combined  carbon  into  uncombined 
carbon.    Am.  M/r..  Dec.  I4, 188S. 
In  Iron  Founding.    See  Alloys. 
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Siphon. 

Automatic  Intermittent,  Gives  a  description  of  a  self-primins  siphon  for  sani- 
tary or  manufacturing  purposes  where  a  periodical  flush  is  required.  ScU  Am* 
Sup,,  March  3i.  z888. 

Fritzoe,  Gives  descripfion  of  a  large  siphon  at  the  Fritzoe  Works,  Laurvik, 
Norway.  The  siphons  have  a  diameter  of  5  ft.  2  in.,  and  a  length  of  82  feet. 
Suction  height,  3  ft.  if  in.,  and  height  of  fall  of  4  ft.  8  in.:  is  made  of  K  in.  steel 
plate,  with  cast-iron  mouth  pieces.  Lon.  iJ?xr^.,  July  8,  i8b7.  Sci.  Am,  Sup,. 
Sept.  3,  1887. 

A  Larire  Siphon,  Illustrations  showing  details  of  a  large  siphon  for  passing 
water  over  the  Mississippi  levee.     En^.  NevoSy  Nov.  28,  i89i,  p.  5i9. 

See  Aqueduct,  New  Croton. 

Slag.  The  Utilization  of  Slag;  Paper  by  Gilbert  Redgrave.  Several  possible  uses 
of  ordinary  iron-furnace  slag  are  given:  among  them  U!>e  as  paving  blocks  and 
wad  metal,  "slag  wool"  or  "silicite  cotton,"  as  a  fire-proof  non-conductor  of 
heat  or  sound,  as  hydraulic  cement,  with  a  table  of  strength  developed;  also  the 
possible  use  of  the  slag  from  the  basic  process  in  steel  manufacture  as  a  phos- 
phate.   Jottr,  Soc.  Arts,  Jan.  31,  i8qo,  Vol.  XXXVIII.,  pp.  221-235. 

Slag  Brick.    See  Bricks. 

Slag  Cement. 

Blast-Furnace  Slag  and  Sla£  Cement,  and.  \t&  value  as  compared  with  Portland 
cement.  By  Dr.  Lehmann.  A  short  account  and  discussion  of  some  experi- 
ments on  so-called  slag  cement,  which  show  that  Portland  cement  is  not  only 
better  in  fiwery  respect,  but  also  cheaper.  Deutsche  Bauzeitttng,  18^6,  pp. 
i4-i9. 

The  Manufacture  of  ,  Abstract  of  an  article  in  Annates  Industrielles,  July  21, 
i889,  p.  89.    Proc  Inst,  C,  E.,  Vol.  XCVIII..  i889,  p.  419. 

The  Manufacture  of  Slag  Cement,  Short  article  of  considerable  value  by  J. 
Groselaude,  in  Annates  Industrielles,  July  21,  i889,  as  tabulated  in  Proc.  Inst. 
C,  E,    Eng.  News,  Dec.  7.  i889,  Vol.  XXII.,  p.  $31. 

See  Cements,  Slag. 

"Slag  Mill.  A  Dustless  Basic  Slag  Grinding  Mill,  A  new  type  of  mill,  designed  to 
get  rid  of  the  very  injurious  dust  produced  in  grinding-  Illus.  Lon.  Engineer, 
April  24.  i89i,  pp.  31S-16. 

Slags.  Uses  of  Blast  Furnace.  By  T.  Egleston.  Describes  the  different  methods 
adapted  in  Europe  to  utilize  slags.     Van  Nos,  Eng,  Mag.,  Vol.  VII.,  p.  38. 

Slide  Rule. 

By  E.  A.  Gieseler.  Gives  description  and  rules  for  using  this  valuable  instru- 
ment.   R,  R.   Gaz.,  March  9, 1888. 

Computations.  Examples  of  the  use  of  the  Mannheim  Slide  Rule,  by  William 
Cox.  Eng.  News,  Dec.  20,  1890,  pp.  543-4.  Also  a  list  of  Eguwalents  or  Useful 
Numbers  for  Simplifying  Calculations,  arid  for  Slide  Rule  Practice,  by  the 
same.    Eng,  News,  Jan.  3.  i89i,  pp.  5-6.    Correspondence,  ibid.,  pp.  15-16. 

Thatcher's,  A  wonderiully  convenient  and  expeditious  calculating  instrument. 
Described  and  Illustrated  in  Eng,  News,  Dec.  18, 1S86. 

By  II.  Vischer.  A  discussion  of  the  principles  of  construction,  use,  and  accuracy 
of  the  logarithmic  slide  rule.  Illustrated.  Trans.  Tech.  Soc.  Pac,  Coast,  Vol. 
II.,  p.  272>  (Dec,  i885.). 

A  plea  for  their  general  use  and  a  description  of  several  forms.  By  C  V.  Boys. 
Van  Nos.  Eng.  Mag.,  Dec,  i885. 

See  Calculating  Machines. 

Slide  Valves. 

Friction  of.  An  account  of  some  very  accurate  and  valuable  experiments  made 
by  J.  A.  F.  Aspinwall.  Illustrated,  with  discussion  covering  28  pp.  in  Proc, 
Inst.  C  E.,  Vol.  XCV. 
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Slide  Valves,  continued. 

On  the  Design  of.  By  Prof.  R.  H.  Smith.  Rules  obtained  from  diagram.  From 
Lon.  En£ineer,  in  Scu  Atn.  Sup.,  Dec.  25*  1886. 

Sliding  Contact.  Extracts  from  a  lecture  delivered  before  the  Society  of  Arts  on 
the  substitution  of  statical  for  sliding  contact.    Am.  En^;,  Jan.  19. 1887. 

Sliding  Friction.     Theory  of.    By  R.  H.  Thurston.    A  paper  read  before  the  Am. 
Soc.  of  Mech.  Engrs.    A  valuable  paper  on  this  subject,  giving  the  intensity  of 
pressure  on  journals,  work  lost  in  friction,  etc.     Van  Nos.  En^-  Ma^-.,  Dec., 
•    1884.  and  Lon.    Engineer,  Nov.  21,  1884. 

Slow  Burning.    ^^^  Fire  Proof  Buildings.    Building' Construction. 

Sluices.    See  Irrieatton.    Sluices, 

■ 

Smoke  Consumer.  Hutchinson.  Steam  with  air  injected  over  the  fire.  Described 
and  illustrated  in  Am.  En£.,  Jan.  3,  i89i,  pp.  1-2. 

Smoke-Consuming  Furnace.  The  Wilmsmanns  Furnace,  a  great  success  m  West- 
phalia. An  apron  wall  causes  all  gases  to  pass  through  coal  bed  on  way  to 
flues.  Journal  fur  Gasbeleuchtung- und  Wasserversorgrungr,  \V^,  p.  i35.  Ab- 
stract in  Proc.  Inst.   C.  E.,  Vol.  XCV..  p.  464. 

Smoke  Preventer.  The  Ackroyd-  Willougrhby  Smoke  Preventer  and  Fuel  Economiz- 
er. Description  and  illustration,  with  resuks  of  a  thorough  trial,  showing  a 
good  efficiency.  Am.  Mfr.,  June  5, 1891,  pp.  453-6.  Lon.  En£imer,  May  i5, 
i89i,  pp.  395-6. 

Smoke  Prevention. 

A  paper  by  Robert  Moore,  read  before  the  Engineers'  Club  of  St.  Louis.  Nov. 
3i,  1888.     7our.  Assn.  Eng,  Soc,  April.  i889. 

Steam  Boiler  Furnaces  for.  By  J.  W.  Hill.  Description  of  the  furnaces  and  de- 
tail of  test  made  at  the  Cincinnati  Industrial  Exhibition  by  the  Committee  on 
Smoke  Prevention.     Van  Nos.  Enff,  Mag.,  Vol.  XXII.,  p.  6a. 

Report  on  the  adaptation  of  the  Williams  Furnace  to  one  of  the  boilers  of  the 
heating  plant  of  Washington  University,  St.  Louis.  Of  value  as  showing  the  ef- 
ficiency is  maintained,  but  that  there  is  a  serious  loss  in  the  extreme  capacity, 
resulting  from  the  introduction  of  either  hot  or  bold  air  above  the  fire.  Jour. 
Assn.  Eng.  Soc,  Vol.  V.,  p.  301. 

The  Steam  Jet  a  Means  of  Preventing  Smoke  Boiler  Furnaces.  A  discussion  of 
the  merits  of  several  devioes,  with  accompanying  description.  Illus  Eng^ 
News,  April  4,  i89i,  pp.  314-5. 

See  Heating,  Steam. 

Snow  Fence.    An  Automatic »    Illustrated.    ^^.  ^«/.,  Jan.  8,  i887. 

Snow    Plows. 

Paper  by  Mr.  F.  E.  Sickels,  member  Eng,  Club  of  Kansas  City;  pp.  3.  Jour, 
Assn.  Eng.  Soc,  March,  1890,  Vol.  IX. 

Discussion  of  the  subject  by  the  Northwest  Railroad  Club.  R.  R.  Gaz.,  Jan.  11, 
1889. 

AndFlangers.  Discussion  of  the  subject  by  the  Northwest  Railroad  Club.  Mast. 
Mech.,  Feb.,  1889. 

Competitive  Trials  of  the  Rotary  and  Other  Machine  Snow  Plows.  Illustrated  re- 
view of  this  series  of  tests.  R.  R,  Gaz.,  May  23,  1890,  p.  355.  Ry.  Rev.,  May  24, 
i89o.  p.  2q5. 

Thejull  Centrifugaliox  railroads.  Illustrated  description.  R.  R.  Gaz..  March 
29;  Eng.  News.  March  30,1889. 

The  Russell  Snow  Plow.  Description  with  detailed  illustration  of  this  large  plow 
R.  R.  Gaz.,  Oct.  23,  i89i,  pp.  742-3. 
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'Snow  Sheds. 

Canadian  Pacific  Railroad,  Gives  description  with  drawings  of  the  different 
forms  of  snoW'Sheds  in  use  on  the  Canadian  Pacific  Railroad.  En^,  News^  Jan* 
21. 1383. 

Canadian  Pacific  Pailraad.  Gives  plan  and  sections  of  the  standard  snow-shed 
in  use  on  the  Canadian  Pacific  Railroad.    Eng-.  News,  Oct.  8,  1887. 

0/ the  Canadian  Pacific  Railway.  Illustrated  description.  E.&'M.  7our„ 
March  2,  i889. 

See  Railroad  Structures, 

Rotary  Steamy  for  clearing  railways,  with  cut  showing  it  in  use.  R,  R.  Go*.,  Apr. 
24. 1S85,  and  Ry.  Rev,,  Apr.  2S,  1885. 

Snow  Tunnel /or  Railroads.  A  proposed  form,  being  a  full  circle  arch  of 
timbers,  laid  longitudinally,  supported  by  outer  timber  cribwork.  A  snow 
slide  will  increase  its  stability.    Illustrated.    En£^.  News,  Sept,  4, 1886. 

Social  Questions  ably  discussed,  in  their  various  phases,  especially  with  reference 
to  relations  between  manufacturers  and  their  employees,  by  many  writers  in 
A£^e  of  Steely  Jan.  i*  1887. 

Softening  of  "Water.  By  Baldwin  Latham.  Various  methods  now  employed,  in- 
cluding Clark's  process.  Vctn  Nos.  En£.  Mag:,  Vol.  XXXI,,  p.  3ii.  Oct., 
x884. 

See  also  Water, 

Solar  Aximuth  ^y  Transit  Attachment.  Results  of  two  days'  observations  with  a 
Fauth  attachment  on  a  Buff  &  Berger  Transit.  By  J.  B.  Johnson.  Includes 
tables  for  correcting  observations  for  erroneous  setting  of  either  the  latitude 
or  declination,  and  also  for  correcting  the  declination  or  refraction.  Jour. 
Assn.  Eng,  Soc.  Vol.  V.  p.  35. 

Sounding  Apparatus. 

An  Apparatus  Automatically  Registering  the  Profile  0/  River  Bottoms.  Gives 
satisfactory  results.  Illustrated  description.  AnncUes  dts  P.et  C»  April,  1891. 
Reprinted  from  £'>/^.  AVwj  July  2$,  i89i,  p.  7o. 

Sounding  Machine  of  the  U.  S.  S,  "Ranger"     The  original  machine  oi  Sir  Wilham 
Thompson,  as  improved  by  Ensign  Harry  Phelps,  U.  S.  N.,  so  as  to  produce 
a  serviceable  and  reliable  machine  that  is  cheap,  and  not  liable  to  get  o>  t 
order.    Description,  with  illustration,  method  of  using,  etc.    Proc.  U.  S.  Aava 
Inst.,  Vol.  XV.,  No.  I,  i889. 

Soundings  in  Pipes  by  Metallic  Potassium.     The  depth  determined  hy  the  explos 
ion  of  the  potassium  at  the  end  of  the  tape  line  whea  it  touched  ilie  water.    An 
accurate  method  used  at  Boston.    Eng.  News,  Sept.  12, 18SS.    Also  Abst,  Inst . 
C.  E.,  Vol.  LXXXIII.,  p.  484. 

S^e^d  on  Railroads.  An  account  of  the  fastest  run  ever  made,  being  on  the  New 
York  &  West  Shore  road,  from  Buffalo  to  Weehawken  (New  York),  July  9, 
1885.  Described  in  R,  R.  Gaz„  July  17  and  Aug.  28,  i885.  The  run  fully  ana- 
lyzed in  Isrtter  number,  with  speed  plotted  and  tabulated. 

See  Railroad  Operation.    Steamship  Speed, 

Speed  Indicator. 

For  showing  and  recording  the  speed  of  the  shaft  of  a  screw  propeller-  Awarded 
a  gold  medal  at  the  Inventions  Exhibition,  London.  Illustrated.  Lon.  Engi- 
neer, Nov.  20,  1885. 

Moscrop  Recorder,  Description  of  an  instrument  designed  to  indicate  by  a  con- 
tinuous record  the  speed  of  steam  engines  and  the  amount  of  any  variations 
and  the  time  they  occur.    Illustrated.     Power,  Aug.,  i889. 

See  Kinemeter. 
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Speed  Trials  0/ British  War  Ships.  A  detailed  account  of  the  recent  trials  of  H.  M. 
S.  S.  "Camperdown"  and  "Anson."    Proc.  Inst.  C.  £.,  Vol.  XCV. 

Progressive.  On  Mr.  Mansel's  and  Mr.  Froude's  methods  of  analyzing  the  re- 
sults of  progressive  speed  trials.  Trans.  Inst.  En^rrs.  6*  Shipbuilders^  Scotland. 
Feb.  24,  i885. 

"Speeding  Up.'*  By  J-  T.  Hobart.  An  ingenious  and  simple  method  of  calculating 
the  speed  of  complicated  systems  of  gearing.     Sci.  Am.  Sup.,  Oct.  u,  1887. 

Spherical  Projection.  Special  solutions  in  steographic  projections.  By  L.  H.  Ber- 
nard.   Proc.  En£^.  Club,  Phila.,  Vol.  V.,  p.  108. 

Spikes.    ?i^^  Drift  Bolts. 

Spontaneous  Combustion. 

In  Collieries,  giving  the  Causes  of  such  Action  as  found  in  the  Collieries  of 
France.     Van  Nos.  Eng.  Mag.*  Nov.,  1884. 

In  Factories  and  Shops.  By  C.  W.  Vincent.  Van  Nos.  Eng.  Mag.,  Vol.  XVIL. 
p.   515. 

See  Mines,  Coal. 

Springs. 

By  A.  De  Bonneville,  Jr.  Treats  of  the  materials,  forms,  sizes,  uses  and  manu* 
facture  of  springs  in  general:  the  helical  spring  in  particular  and  in  detail,  in 
connection  with  rubber  springs.  Also  gives  gives  methods  and  results  ot 
tests.      Van  Nos.  Eng.  Mag.,  Vol.  XVIII.,  pp.  39i  and  519. 

The  De/iectton  0/ Spiral  Springs.  Theoretical  paper  by  A.  E.  Young,  contain- 
ing the  results  of  experiments  on  a  volute  buffer  spring.  Diagram  and  tables. 
Proc.  Inst.  C'  E.,  Vol.  CI.,  1890,  students'  paper  No.  268,  pp.  :6i-7S:  appendix 
containing  tables  and  summary  of  formulas,  pp.  276-83. 

Formulas  for.  A  table  giving  the  formulas  used  by  the  Pennsylvania  Railroad, 
and  calculated  by  F.  Reuleux.     R.  R.  Gaz.,  Nov.  15,  i889.  Vol.  XXI.,  p.  447- 

Helical.  An  investigation  into  the  principles  of  their  design.  By  J.  W.  Cloud. 
Trans,  A.S.M,  E.,  Vol.  V  ,  p.   17I 

Spiral.  Formulas  for.  in  compression  or  tension.  By  Oberh'n  Smith.  Trans' 
A.  S.  M.  E.,  Vol.  IV.,  p.  335. 

See  Steel.  Resilience  of.      Piston  Springs. 

Sprinliltra,  Automatic.  An  account  of  some  elaborate  experiments  upon  the  effic- 
iency of  such  fire  prevention  devices,  by  C.  J.  H.  Woodbury,  Boston.  Lon. 
Eng.,  Jan.  2  and  16.  1883. 

Spur  Wheels,  Strength  of.  By  Francis  Compin.  Van  Nos.  Eng.  Mag,,  Vol.  VI.,  p. 
208. 

Stability,  Determining  Curves  of.  By  John  H.  Heck.  A  paper  read  before  the  In. 
stitute  of  Naval  Architects  giving  a  new  method  of  using  paper  sections  for  de- 
termining the  cross  curves  of  stability.    Lon.  Eng.,  April  8,  i887. 

Stable  Construction.  Discusses  the  arrangements  of  stables  from  a  sanitary  stand- 
point, by  A.  W.  Wright.  Chicago.  7our.  Assn.  Eng.  Soc.,  VoL  III.,  p. 
309. 

Stables,  The  Ventilation  of.  By  A.  W.  Wright.  An  attempt  to  determine  the 
amount  of  fresh  air  to  be  supplied  to  a  horse,  your.  Assn.  Eng.  Soc,  Vol.  IV., 
p.  193. 

Stairways.  Ulubtrated  description  of  many  famous  stairways  with  a  discussion  of 
architectural  features.  From  Encylopedie  de  I' Architecture  et  de  la  Construe^ 
tion.    Am.  Arch,,  No.  8i9,  July  4, 1891,  et  seq. 

Standard  of  Length,  Wave  Length  of  Sodium  as  a.  By  Prof.  A.  A-  Michelson  and 
E.  W.  Morly,  before  the  Civil  Engineers'  Club  of  Cleveland.  Gives  a  meth- 
od for  making  the  wave  length  of  sodium  light  the  actual  and  practical  stand- 
and  of  length.    !four.  Assn.  Eng.  SocMay,  i^S. 
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Standard  Time.    A  paper  recommendine  its  adoption.      By  Sandford   Fleming. 
Trans.  A.S.  C.  £.,  Vol.  X.  (1881).  p.  38?. 

See  Meridian  Time, 

Standards. 

0/  Length  and  Their  Subdivisions.  By  Geo.  M.  Bond.  Lon.  Engineer,  Feb.  20, 
1885,  etseg. 

0/ Measure,  Short  paper.  By  T.  C.  Mendenhall.  Rep.  Ohio  Soc.  Surv., 
i884. 

Stand-Pipes. 

By  J.  T.  Ward.  Gives  method  of  computing  thickness  of  metal,  etc. :  also  some 
general  hints  on  the  construction.    En^.  News,  July  24,  1886. 

Paper  by  A.  H.  Howland.  discussing  stability  of  stand  pipes,  and  giving  three 
valuable  tables  for  use  in  designing  stand  pipes.  Proc.  Eng.  Club.,  Phila,, 
March,  1887,  Vol.  VI..  pp.  xio-ii5. 

By  A.  H.  Howland.  Gives  tables  showing  capacity,  minimum  thickness  of  metal, 
etc.;  also  details  for  a  stand-pipe  loo  feet  in  hight  and  25  feet  in  diameter.  Proc, 
En£.  Club,  Phila.,  Vol.  VI,  p.  110. 

A  paper  by  Wynkoop  Kiersted,  C.  E.  Discusses  strength  and  designing  of  lap 
joints,  thickness  of  plates  necessary  to  resist  water  pressure  and  wind  stressest 
etc.  Illustrated  by  diagram.  Selected  Papers,  Rensselaer  Soc.  of  En£„  Vol.  II. 
No.  2.  p.  49,  June,  i889. 

A  paper  by  Wynkoop  Kiersted,  read  before  the  Rensselaer  Soc.  Engrs.  giving 
some  brief  practical  formulas  for  designing  standing-pipes.  Full  abstract, 
Eng.  Record,  April  25,  May  2,  i89i. 

By  B.  T.  Stevens*  before  the  American  Water-Works  Association.    A  valuable 
paper,  giving  details  of  a  large  number  ot  stand  pipes.    It  also  gives  practical 
suggestions  on  their  construction  and  detaiisof  a  number  of  failures.    Proc. 
Am.   Water-  Works  Assn,,  1888,  pp.  i02-ii4:  Eng,  ^Build.  Rec,  May  12.  1888: 
Eng.  News,  Oct.  6, 1888. 

Destruction  0/  the  Defiance  Stand-Pipe,  Account  of  the  bursting  of  a  stand-pipe 
140  feet  high  by  22  ft.  in  diameter,  cracks  previously  developed  from  excessive 
pressure  due  to  the  blowing  out  of  a  heavy  coating  of  ice  seems  to  have  been 
one  cause  of  final  failure.  Illustrated  by  photographs.  Eng.  Record,  April  11, 
xSqi,  pp.  3o9-io. 

Falling.  A  biief  accounl  of  the  failure  of  three  stand-pipes.  Build/ng,  Manch 
5.  1887. 

Foundation/or.  Illustrations  of  the  extended  base  and  connecting  brackets  of 
the  Jefferson  City  stand-pipe.    Eng.  Record,  April  11,  i89i,  p.  30S. 

Seneca  Falls.  Gives  description  of  the  failure  of  the  steel  stand-pipe  at  Seneca 
Falls,  N.  Y.    San.  Eng.,  Nov.  5  to  la,  1887- 

Thickness  of  Plates  for.  Formula  for.  By  Kenneth  Allen.  Eng,  News.,  Dec, 
15,  x888:  Eng.  &»  Build.  Rec,  Jan.  5,  1889. 

Relative  Economy  of  Stand-Pipe  and  Trestle  Tower  for  Water-  Works.  Paper  by 
H.  S.  Crocker.  Reprinted  from  The  Technic,  Eng.  &*  Build,  Rec,  July  19, 
x89o,  p.  ir6. 

See  Water  Tanks.     Water  Towers. 
Station.    See  Electric  Light  Station,  Electric  Power  Station ,    Railroad  Station . 
Statue.    See  Bartholdi  Statue, 

Bronze.    See  Bronze  Casting, 

StayBofta.    See  Iron,  Stay-Bolt  Iron.    Tests  for. 

Steam. 

Condensation  in  Pipes.  Results  of  some  2,coo  experiments  in  France.  Mean 
results  plotted  for  different  steam  pressures.    Mech.  Eng.,  Nov.  iS,  1885. 
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Steam,  continued. 

Condensation  from  SUam  Pifes  and  Cylinders.  Utilization  of  the  Water  of .  Paper 
by  Mr.  Peter  Fyfe,  read  before  the  Institution  of  Engineers  and  Shipbuilders 
in  Scotland.    Mech,  Worlds  Jan.  ii,  1890.  p.  17. 

Dry.  On  the  Identification 0/ Dry  Steam.  Paper  by  Prof.  J.  E.  Denton,  describ- 
ing tests  of  qualitf  of  steam  by  observing  appearance  of  jet.  Trans.  A.  S.  J/. 
E.,  Vol.  X.,  1S80. 

Economic  Use  o/»  By  Prof.  Chas.  A.  Smith  read  before  the  A.  A.  A.  S.  A  discus- 
sion oi  the  various  points  of  the  problem.    En^.  News,  Nov.  ai,  28,  1878. 

Ejfect  of  Circulation  on.  By  G.  H.  Barms,  before  the  American  Society  of  Me- 
chanical Engineers.  Gives  experience  m  the  effect  of  circulation  in  sieam 
boilers  on  the  quality  of  the  steam.    Am,  En^.^  May  9,  1888. 

Efficiency  of  Hi£'h  Pressure,  By  W.  W.  Beaumont,  before  the  British  Associa- 
tion. Object  of  paper  is  to  show  that  Camot's  theorem  is  limited  in  its  appli- 
cadon  to  the  steam  engine,  and  that  high  pressure  steam  must  theoretically, 
as  well  as  practically,  be  more  efficient  than  low  pressure.  R.  R.  Gax,^  Nov. 
a,  1888. 

Efficiency  of.    How  to  Measure.     Sci,  Am.  Sup.,  March  14,  i885. 

Expansion. 

The  Proper  Method  and  Regulation  of  the  Engine.    By  Prof.  Thurston.    Advo- 
cates governing  the  engine  by  throttling  the  exhaust  instead  of  the  steam 
supply  or  changing  the  point  of  cut-ofif.      Trans.  A.  S,  M,  E,,  Vol.  II.,  p. 
338. 
Ratio  of  for  Maximum  Efficiency.    PL^2i.^vc  by  Prof.  Thurston.     Trans.  A.  S.  M. 
E.,  Vol.  II.,  p.  128. 

Experiments  on  the  Condensation  and  Re-evaporation  of  Steam  in  7acketed  Cylin- 
der. Paper  read  before  the  Institution  of  Mechanical  Engineers,  Oct.,  i889,  by 
Major  Thomas  English.  R.  E.,  Supt  Royal  Carriage  Dept.,  Woolwich,  Eog. 
Giving  results  and  discussion  of  an  extensive  set  of  experiments.  Lon.  Engi- 
neer, Nov.  &,  i889,  Vol.  LXVIII..  p.  398.  Lx)n.  Eng„  Nov.  8,  i889.  Vol  XLVIII., 
p.  555,  etseg. 

Experiments  on  the  Discharge  of  Steam  Through  Orifices.  Many  experiments  to 
determine  discharge  through  various  forms  of  orifices.  Tables  and  diagrams. 
By  Strickland  L.  Kneass.  Proc.  Eng.  Club,  Phila.,Vo\.  VIIL,  No.  3,  July, 
1891,  pp.  176-87.    Abs.,  Eng,  News,  Nov.  21,  i89i,  p  484. 

Exhaust,  Use  of.  By  C.  H.  Manning.  A  suggestive  treatment  of  the  subject  of 
interest  to  all  engineers  and  manufacturers.    Sci.  Am.  Sup;  Oct.  29. 18S7. 

Exhaust,  Use  of.    See  Heating. 

Flow  of.  Through  Orifices^  A  brief  pai>er  by  C.  H.  Peabody  and  L.  H.  Kun- 
hardt,  giving  the  results  of  some  experiments  on  pressure  and  flow  of  steam. 
Trans.  A.  S.  M.  ^.,  Vol.  XL,  i89o.  pp.  187-92. 

By  Friction,  for  obtaining  fresh  water  in  shipwrecked  boats  at  sea.  Apparatus 
described  and  illustrated.    Sci.  Am.  Sup.,  Sept.  11,  x886. 

Generation  of ,  By  G.  H.  Babcock.  A  Sibley  College  lecture.  Treats  of  the 
generation  of  steam  in  tubular  boilers.  Illustrates  and  describes  the  different 
boilers  with  furnaces  for  burning  coal,  wood,  gas,  bagasse,  etc.  Sci.  Am,  Sup., 
Dec.  17  and  24.  1887. 

Generation  of,  and  the  Thermodynamic  Problems  Involved.    See  Heat. 

High  Pressure, 
Economy  of.      By  W.  W.  Beaumont  before    the  British  Association.    Ab- 
stract of  and  editorial  on.    R.  R.  Gan.,  Nov.  2,  1888. 

Economy  in  the  use  of  high-pressure  steam.    By  Wm.  B.  Le  Van.    Jour. 
Frank.  Inst.,  May,  1885. 

.  Outflow  of.    By  Prof.  Rankine.     Van  Not.  Eng,  Mag.,  Vol.  II..  p.  1x6. 
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Steam,  continued. 

Tht  Quality  of.  By  John  W.  Hill.  A  paper  read  before  the  Am .  Railway  M.  M. 
Assoc.,  Providence,  June.  1881.  Treats  of  entrained  water.  VanNos.Eng. 
Ma£,^  Vol.  XXV.,  p.  139. 

Sale  of.  By  Chas.  E.  Emery.  The  third  Sibley  College  lecture.  Treats  of  the 
metei  system  and  the  use  of  the  polar  planimeter  m  calculating  the  consump- 
tion of  steam  by  customers:  also  discusses  the  quantity  of  steam  required  to 
heat  buildings.    Set,  Am,  Sup.^  Jan.  15. 1887. 

Saturation  Point  of,  ByG.  A.  Him.  A  mathematical  discussion  of  the  detei- 
mination  of  the  point  of  saturation  of  steam.  Van  Nos,  En£.  Ma^r,,  Vol.  Il.t  p. 
354. 

Substitute^  for ,  By  G.  H.  Babcock.  Gives  a  brief  history  of  the  working  of  en- 
gines, with  their  advantages  and  disadvantages,  using  other  fluids  than  steam. 
Ry,  Rev.,  June  5,  1886. 

Temperature  and  Elasticity  of.  By  Alex.  Morton.  Gives  table  of  comparison  of 
Regnaull's  "graphic  curve"  with  Rankine's  formula.  Van,  Nos.  Eng.  Ma£.^ 
Vol.  VI.,  p.  43. 

Transmission  of,  A  lecture  by  Chas.  E.  Emery  before  the  students  at  Cornell 
University.    Set.  Am.  Sup.,  May  29,  1886. 

Steam  and  Hot  Water.  The  comparative  value  oi,  for  Transmitiing  Heat  and 
Power.  By  Charles  E.  Emery.  Read  before  the  Am.  Soc.  of  Mech.  Engrs. 
Gives  an  elaborate  discussion,  Sci,  Am.  Sup.,  Oct.  15,  1887.  San.  En^.,  June 
II.  1887. 

Steam  Boilers.    SceBotlers. 

Steam  Calorimeters.     An  Eocperimental  Study  of  the  Errors  0/  Different  Types  0/ 
Calorimeters.       A  paper  by  C.  H.  Peabody  with  A.  L.  Williston,  giving  the 
results  of  some  experiments  on  four  forms  of  calonmeters.      Trans.  A,  S.  M. 
E.,  Vol.  XI.,  i89o,  pp.  193-107. 

See  Calorimeters. 

Steam  Condensers. 

Sur/aee  Condensers.  By  J.  M.  Whitham.  Fayetteville.  Ark.  A  paper  giving  his- 
tory of  surface  condensers,  their  advantages  and  disadvaniages,  expenmental 
data,  etc.    Mech.  World,  Nov.  17,  i)M, 

Steam  Distribution. 

Cities.    By  W.  P.  Shinn,  in  Trans.  A,  I.  M.  E.,  Vol.  XII. 

Direet  Steam  Supply,  or  Heating"  Buildingrs  by  Steam  from  a  Central  Source,  By 
J.  H.  Bartlett,  being  a  pamphlet  containing  a  paper  read  at  British  Assn.  at 
Montreal.  Gives  methods  used  at  various  places,  cost,  causes  of  failure,  etc. 
Address  the  author  at  17  Hamilton  Chambers,  Montreal,  Can. 

The  District  Distribution  of  Steam  in  the  United  Staies.  A  paper  by  Chas.  E. 
Emery,  Ph.  D.: also  discussion  and  correspondence  on  the  paper.  Pp.  84. 
Proc,  Inst,  C,  E.,  Vol.  XCVII.,  p.  96,  London,  i889. 

See  Heal  and  Power.    Steam  Heating". 

Steam  Engine.    See  Engine,  Steam.    Frietum  of  Non-Condensing. 

Steam  Pitting.    See  Steam  Heatingr  and  Fitting". 

Steam-Hammer.  The  Creusot  joo-ton  Hammer,  y/'iih  other  cuts  from  the  Creusot 
Steel  Works.    Sci.  Am.  Sup.,  May  9,  ifc85. 

See  Hammers, 

Steam  Heating. 

A  discussion  of  value  in  Trans,  A.  S,  M.  E,t  Vol.  VI.,  p.  857. 

Areportof  the  trial  of  the  steam  heating  boilers  at  Lehigh  University,     your, 
Eng.  Soc,,  Lehigrh  Univ.,  Vol.  II..  p.  120. 
25 
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Steam  Heating,  continued. 

By  Robert  Brigss.  A  practical  treatise  on  the  American  practice  of  warniinir 
buildings  by  steam,  with  the  mechanical  details  illustrated,  yan  A^os.  En^. 
Ma£.^  Vol.  XXV I II.,  p.  375,  etc.:  also  Van  Nos.  Science  Series.    No.  68. 

By  E.  D.  Meier.  Describes  the  plant  designed  and  used  for  the  heating  of  the 
St.  Louis  Armory  Building,    your.  Assn.  En£.  Soc.,  Vol.  II.,  p.  128. 

By  Prof.  C.  A.  Smith.  Discusses  the  Theory;  Various  Systems  in  use  in  the  U- 
S.:  Experiments  made  by  the  author;  and  a  project  of  heating  a  cotton  mill  by 
stf^am.    your.  Assn.  £»£•.  Sot.,  Vol.  I.,  p.  369. 

AndFitting^.  A  series  of  articles  by  "Therm us"  in  S*«.  En£.,  Vols.  XII.,  and 
XIII.,  1885. 

Buildings  from  a  Central  Source.  A  paper  read  before  the  British  Association. 
i884.  By  Jas.  H.  Bartlett.  and  printed  separately  by  J.  Lovell&  Son,  Montreal. 
Gives  much  practical  information,  with  tabulated  hst  of  American  systems  in 
operation,  with  particulars  as  to  the  same;  21  pp.    Illustrated. 

Improvements  in.  Abstract  of  a  paper  by  Fredenck  Tudor  before  the  Society  of 
Arts,  Boston.  Discusses  hammering  in  pipes  and  control  of  temperature. 
San.  Eng.,  Dec.  18. 1886. 

See  Heating. 

Method  employed  in  Manhattan  Co.'s  Bank  Building,  New  York,  being  the 
"graduated"  system,  with  cut.    San.  Eng.,  Feb.  12  and  i9,  x8S5. 

Pipes,  Sizes  of.  By  Alfred  R.  Wolff.  Discusses  the  Towne-Briggs  and  the  Bab- 
cock  rules,  and  takes  the  mean  of  the  two.    Building,  March  i3,  x886. 

Private  Dwellings.  The  indirect  system  recommended.  By  Alfred  R.  Wolff, 
M.  £.,  who  describes  in  general  what  may  now  be  done  in  this  direction. 
Building,  April  xo,  x8S6. 

Towns  and  Villages.  By  D.  Galton.  A  description  of  the  combination  system. 
Van  Nos.  Eng.  Mag.,  Vol.  XXVI.,  p.  298. 

See  Heating.    Steam  Distribution. 

Steam  Horse  Power.  Cost  of.  Article  by  Thomas  Pray,  Jr.,  of  Boston,  gives  meth- 
ods and  data  for  calculation  in  different  cases.  Jour.  Frank.  Inst.,  July, 
i89o. 

Steam  Jackets.    See  Engines,  Steam,  Cylinders. 

Steam  Loop.  A  lecture  by  W.  C.  Kerr  before  the  Frank.  Inst.,  describing  its  ac- 
tion, efficiency  and  limitations.    Reprint  Eng.  Record,  Oct.  24,  i89i,  pp.  339-40. 

353-5. 
Steam  Pipes. 

Xon- Conducting  Covering  for.  The  methods  and  results  of  a  very  elaborate  in- 
vestigation into  the  relative  and  absolute  values  of  such  coverings.  Fully 
illustrated.  By  Prof.  J.  M.  Ordway.  Trans.  A.  S.  M.  E.,  Vol.  V..  p.  73.  212 
and  Vol.  VI.,  p.  168. 

Non-conductors  for.  Abstract  from  a  report  by  Prof.  John  M.  Ordway,  giving 
tables  of  relative  conductivity  01  various  materials.  Eng.  Rec,  Jan  3.  x88i, 
pp.  7X-2.  ^ 

Covering  for. 
See  Nou'Conductors . 

Support  of.    See  Pipes. 

'*  Water  hammer"  in.  By  Prof  Thurston.  The  cause  and  effects  explained. 
Trans.  A.  S.  M.  E.,  Vol.  IV.,  p.  404. 

Steam  Plants. 

District  Steam  Systems.  A  paper  by  Charles  E.  Emery  giving  a  description  and 
(general  statement  of  condition  of  the  plant  of  the  N.  Y.  Steam  Company  and 
results  of  eight  years'  experience  in  its  operation.  Illus.  Trans.  A.  S.  C  E., 
Vol.  XXIV.,  March  iS-ji,  pp.  118-205.    Discussion,  pp.  216-22. 
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Steam  Plants,  continued. 

For  Electric  Service.  Paper  by  Wm.  H.  Bryan,  read  before  St.  Louis  Engin- 
eers Club,  April  3,  i889,  pp.  8.  Jour.  Assn.  En^.  Soc,  August,  i889,  Vol.  VIII., 
p.  4x9. 

And  Smoke  Stacks  at  the  Edison  Central  Station,  Brooklyn,  N.  Y.  Illustrated  de- 
scription oi  this  new  steam  plant,  showing  an  arrangement  which  can  be  used 
on  a  limited  area.    Am.  Eng'.,  Jan.  22,  i89o,  p.  34. 

Statum  y.  New  York  Steam  Co.  Gives  a  full  description  of  the  plant  of  the  New 
York  Steam  Company  at  Station  J.  Shows  plans  of  building,  pipe  arrange- 
ments, etc.    En£.  df  Build.  Rec,  April  1, 1888. 

Station  7- of  the  New  York  Steam  Company.  Good  description  of  this  plant. 
lUus.    EniT'  &*  Build.  Rec.-,  May  10,  1890,  p.  362. 

For  Textile  Manufactories,  A  review  of  the  subject,  including  the  consideration 
of  high  and  low  pressure,  types  of  boilers,  engines,  system  of  working,  per- 
sonnel, etc.    Scu  Am,  Sup..%  April  23, 1887. 

Of  the  Washington  Mills,  Lawrence,  Mass .    See  Engi^te,  Steam. 

Steam  Power. 

The  Cost  of.  Lecture  byThos.  Pray,  Jr.,  C.  E.  7our.  Frank.  Inst.,  June,  i89o, 
No.  774i  €t  seq„  pp.  478-88. 

The  Cost  of,  in  America.  By  Chas.  E.  Emery.  A  schedule  given  showing  cost 
of  such  power  on  certain  assumptions  true  for  New  England  in  i874.  Very 
valuable  in  making  estimates.    Trans,  A.  S.  C,  E.,  Vol.  XII.  (i883).  p.  425. 

Cost  of  vs.  Water  Power.    See  PVater  Power. 

Economy  of.  By  John  W.  Hill.  A  resume  of  tests  made  at  the  National  Rubber 
Works,  Bristol,  R.  I.,  with  a  view  to  improving  the  steam  plant,  yan  Nos. 
Eng.  Mag.,  Feb.  1884. 

And  Water  Power,  Cost  of.  The  paper  by  (3has.  T.  Main  before  the  Am.  Soc. 
M.  E..  in  i88g,  is  republished  in  Eng,  News,  Jan.  24, 1891.  pp*  75-7. 

And  Water  Power,  Comparative  Cost  of.  Abstract  of  paper  by  Charles  H.  Man- 
ning. Manchester,  N.  H.  Valuable  comparison  of  cost  of  steam  and  water 
power  for  Lawrence  and  Lowell,  Mass.,  and  Manchester,  N.  H.  Mechanics, 
June,  i889. 

Versus  Water  Power.  A  comparison  of  the  cost,  based  upon  mill  practice  for 
various  prices  of  coal,  and  different  amounts  of  steam  used  for  heating.  Paper 
by  Charles  T.  Main  before  Am.  Soc.  Mech.  Engineers  at  New  York 
meeting.  Mechanics,  December,  i88<j.  Trans.  A.  S.  M.  E,,  Vol.  XL,  i89o, 
pp.  X08-26. 

Versus  Water  Power.  Paper  by  Charles  H.  Manning,  Manchester,  N.  H.,  on 
the  comparative  cost  of  steam  and  water  power,  presented  at  the  Erie  meeting 
Am.  Society  of  Mechanical  Engineers.    Am.  Mach.,  May  16,  i889. 

Steam  Separators. 

.Account  of  two  new  forms  of  devices  for  separating  entrained  water  from  steam, 
before  admitting  the  steam  to  the  cylinder.  Illus.  Eng.  News,  Jan.  18. 
i8go.  Vol.  XXIII.,  p.  53. 

Test  of.  Report  of  tests  of  six  separators,  made  at  Sibley  College,  Cornell  Uni- 
versity.   Power,  July,  i8)i,  p.  9.    Eng.  News,  Sept.  12,  1S91,  p.  233. 

Steam  Stamps.    Solid  Foundations  vs.  Spring   Timbers  for.    Brief  editorial  giving 
two  cases  in  recent  practice.    E.  &*  M.  7our.,  Dec.  i,  18SS. 

Steam  Trap.    Description  of  a  new  invention.    M/r.  6-  Build.,  March  13, 1885. 

Steam  Turbines. 

Compound.  Gives  a  description  and  discussion  of  a  motor  composed  of  a  series 
of  45  turbines  acted  upon  by  a  current  of  steam.    Sci.  Am,  Sup,,  Feb.  18, 1888. 


388  STEAM  TURBINES— STEAMSHIPS. 

Steam  Turbines,  continued. 

Description  of  Do  w's  Steam  Turbine  Motor  by  the  inventor.  Illustrated.  The 
2S-horse  power  motor  is 9x  S inches  in  size,  makes  10,000  revolutions  per  minute, 
and  uses  45  lbs.  of  steam  per  horse-power  at  100  lbs  pressure.  EUc,  World, 
Feb.  18,  i89i. 

Notes  on  a  New  Compound  Steam  Turbine,  Description  and  illustrations  of  a 
novel  steam  turbine  which  has  been  successfully  used  to  drive  elevators,  drna- 
mos,  etc.    R.  R,  Gaz.,  Jan.  24,  i89o,  p.  56. 

Parsons  Compound,  For  running  dynamos.  Makes  10,000  to  iS.ooo  revolutions 
per  minute.    E.  &»  M.  Jour.,  Jan.  19,  i889. 

Parsons  Steam  Turbine.  Gives  description'with  the  results  of  the  practical  work- 
ing of  Parson's  steam  turbine.  The  best  results  so  fur  attained  are  a  consump- 
tion of  52  pounds  of  steam  an  hour  for  each  electric  horse-power  with  steam  at 
9o  pounds  pressure  above  the  atmosphere.  Lon.  Eng^ ,  Jan.  i3,  1888;  Sci,  Am. 
Sup.,  Feb.  II,  1887. 

Steamboats. 

Anchor  Gear  For.    See  Anchor  Gear. 

Portable.  Description  of  two  portable  steam  launches  built  for  M.  de  Brazza  for 
use  on  the  Congo.    Illustrated.    Mechanics,  Aug.,  1889. 

The  *'  IVhalebaci"  Ccurgro  Steamers.  Illustrated  description  of  this  new  type  of 
steamers  in  use  on  the  great  lakes.    Lon.  Efi£.,  July  31,  i8qi,  pp.  125-6. 

Stern-  Wheel.  A  description  of  a  stem-wheel  steamer,  120  ft.  long  by  24  ft.  6  in. 
beam,  recently  constructed  for  the  navigation  of  Maddolona  River,  South 
America.  Plan  and  elevation.  Lon.  En£rineer,  Sept.  3o,  1867:  Set.  Am.  Sup,, 
Nov.  12,  i8!:7. 

See  Ferry -boiit.    Paddle  Wheels. 

Steamships. 

Advantages  of  Increased  Proportions  of  Beam  to  Length  in.  By  J.  H.  Biles,  M.  I. 
N.  A.  A  paper  giving  some  of  the  advantages  actually  obtained  by  adopting 
increased  proportions  of  beam  to  length  in  some  steamers  built  by  the  firm  of 
J.  &.  G.  Thompson,  of  Glasgow;  with  discussion.  Reprinted  fiom  Trans.  Inst. 
A^oT'al  Architects,  by  the  Bureau  of  Navigation,  Navy  Department.  Naval 
Professional  Papers,  No.  16. 

A  mechanical  method  of  measuring  a  vessel's  stability.  Read  before  the  Inst. 
N.  A.,  by  John  H.  Heck.    Lon.  Eng.,  April  10.  i885. 

America.  A  description  of  the  distinguishing  features  of  this  fast  sailing  ship. 
By  Robcit  Gordon.  Longitudinal  and  transverse  sections  shown.  Trans.  A.  S 
C,  E.,  Vol.  XV.,  p.  3«4. 

Atlantic.  Valuable  data  concerning  sixteen  standard  steamers  in  tabulated 
form.  Also  a  descriptive  paper  and  discussion  abstracted  in  Sci,  Am.  Sup»> 
Oct.  2.  1886. 

The  Designing  of.  By  H.  C.  Plassons.  A  very  good  paper.  Illus.  Proc.  Afech. 
Eng.  Soc,  i884. 

E/^ciency.  Gives  details  concerning  the  performance  of  two  vessels  with  patent 
feathering  paddle  wheels  plying  between  New  Haven  and  Dieppe.  Lon. 
Engineer,  May  27,  i884. 

Modem  Merchant,     By  James  Dunn,  M.  I.  N.  A.    A  paper  giving  an  account  of 
the  recent  improvements  in  merchant  steamers,  read  before  the  Inst,  of  Naval 
Architects.    Reprinted  by  the  Bureau  of  Navigation,  Navy  Dept.  Naval  Pro. 
fessional  Papers,  No.  15. 

Nulli  Secunda.  An  elaborate  account  of  the  largest  freight  steamer  afloat,  hav- 
ing a  capacity  of  7,ooo  allowing  a  speed  of  12  knots  on  a  coal  consumption  of 
5o  tons  a  day,  triple  expansion  engines,  etc.  Illustrated.  Sci.  Am.  Sup.,  Jan. 
I,  i887. 


STEAMSHIPS— STEEL.  389 

SteamshipB,  continued. 

Oroya,  Double  page  plate  showing  plans  of  decks  and  sections  of  a  new  steam- 
er 460  feet  long,  49  feet  wide,  and  38  feet  deep,  molded  and  having  a  gross  reg- 
ister tonnage  of  about  6,200  tons.    Lon.  Engituer,  March  25, 1887. 

Propuliion. 
On  the  Laws  of  Steamship  propulsion.     A  paper  by  Robert  Mansel,  of  Glas- 
gow, of  a  somewhat  theoretical  nature.    Lon.  Eng-inter,  Aug.  2,  i889. 

Laws  of.  An  article  by  Robert  Mansel,  discussing  the  applicability  of  the  usu- 
al formulas  and  showing  to  what  extent  they  have  erred  in  some  cases. 
Lon.  Ef^r.t  March  6,  ]89i.  pp.  266-7. 

The  Laws  of.  Discussion  of  the  subject,  with  experimental  data.  By  Robert 
Mansel.    Lon.  Enjsr-t  Jan.  25,  ]889. 

On  the  Determination  0/  the  Coefficients  0/  the  Relation  Between  the  Power  and 
Speed  in  the  Propulsion  0/  Steam  Vessels.  A  theoretical  discu^ion  with  ex-^ 
amples  from  actual  trials.  By  Robert  Mansel.  Lon.  Engineery  April  zo, 
i8qi,  p.  275. 

Raising  0/  the  *'Peer  of  the  Realm"  A  steamship  of  i,8i3  tons  register,  3oo 
feet  long,  laden  with  2,800  tons  of  coal  successfully  raised.  Lon.  Eng.y  May  21, 
i884. 

Speed, 
"  The  Six-Day  Time  Passed,"  Article  giving  considerable  information  of  gen- 
eral interest  concerning  the  steamships  City  of  Paris  and  City  of  New  York; 
with  a  table  giving  principal  dimensions  of  17  Atlantic  Steamers,  indicated 
H.  P.,  stroke,  heating  surface,  fire-grate  area,  working  steam  pressure,  are 
included.     The  Locomotive^  June,  i889,  Vol.  X.,  p.  85. 

In  Ocean  Steamers.     A  paper  by  A.  E.  Seaton  discussing  conditions  for  great, 
est  speed,  and  giving  an  account  of  the  development  of  the  present  fast 
steamers.    Table  of  speeds  of  Atlantic  steamships  given.     Scridner's  Mag., 
July,  1891,  pp.  3-22. 

Table  in  R.  R.  6-  Eng.  Jour.,  for  April.  1887. 

Trials  of  the  Royal  Italiun  Ironclad  Lepanto.  Complete  account  of  interesting 
tests  made  of  this  vessel,  by  Major  Nabor  Soliani,  Royal  Italian  Navy,  read 
before  Institution  of  Naval  Architects,  July  26, 1888.  Proc.  U.  S,  Naval 
Inst.,  Vol.  XV.,  No.  4,  p.  561,  (whole  No.  5i.) 

White  Star  Steamship  Teutonic.  Illustrated  description  of  the  interior  of 
the  elegant  steamer.  Lon.  Engineer,  Dec.  i9,  i89o,  pp.  489-93.  Machinery  de- 
scribed and  illustrated,  ibid,  pp.  498-502. 

See  Electric  Lighting/or.    . 

Steel. 

By  H.  M.  Howe.  This  work,  which  is  probably  by  far  the  most  complete  and 
valuable  treatise  on  steel  yet  published,  is  begun  in  E,  6*  M.  your.,  of  March 
5,  x887,  to  extend  through  a  year,  at  the  rate  of  about  five  pages  each  week. 

Effects  of  alternate  heating  and  cooling.    See  Iron. 

From  the  Ingot  to  the  Finished  Tool.  By  A.  Y.  Jacobs.  Gives  English  practice 
of  steel  metallurgy:  defects  in  ingots;  treatment  of  final  product:  economy  of 
processes,  etc.    Sci.  Am.  Sup,^  Jan.  29,  i8b7. 

Gives  brief  review  of  an  extensive  series  of  experiments  made  by  British  officers 
on  basic  sted.    Am.  Eng.t  Aug.  3i,  1887. 

By  J.  Riley.  A  i>aper  before  the  Naval  and  Marine  Exhibition  at  Glasgow.  De- 
scribes the  different  processes  of  manufacturing  steel.  Van  Nos.  Eng.  Mag., 
Vol.  XXV.,  p.  20. 

Summary  of  the  regulations  relating  to  the  use  of  steel  recently  issued  by  the 
Russian  Ministry  of  Roads.    Building,  June  x8, 1887. 
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Steel,  continued. 

Final  report  on  experiments  bearing  on  the  question  as  to  the  state  in  which 
carbon  exists  in  steel.  Read  before  Inst.  Mech.  Engrs.  Lon.  Enif.^  Feb.  20, 
i885. 

Adams  Direct  Steel  Process,  Full  description  of  this  process  which  compares 
very  favorably  with  other  methods.  Illustrated,  ^w.  il^r.,  Oct.  3,  1890,  pp. 
7-8     Iron  Aire,  Nov.  13,  i89o,  pp.  835-7. 

Aluminum  SteeL   A  valuable  paper  on  the  properties  of  this  alloy,  both  cast  and 
forged.      Presented  by  Mr.  R.  A.  Hadfield,  of  Sheffield,  Eng.,  to  the    New 
York  convention  of  the  A.  I.  M.  E.     Full  abstract  with  diagrams  in  fjug-. 
News,  October  xi,  i89o,  pp.  33j-7.     Full  paper  in  Iron,  November  i4, 1890,  pp. 
433-3o. 

Aluminum  Alloys  in  Makiii^,  A  discussion  by  the  Engineers'  Society  of  West- 
ern Pennsylvania  on  the  use  of  aluminum  alloys  in  steel  making.  R,  R» 
Gaz.,  May  II,  1888. 

Behavior  of.  Under  Mechanical  Stress.  By  C.  A.  Carus  Wilson.  Article  says 
that  automatic  disturbances  increase  w>th  stress,  increasing  in  permanency 
with  the  increase  of  the  strain.  Variation  ot  magnetic  qualities  discussed. 
Illus.    Proc.  Physical  Soc.,  Vol.  X.,  pp.  33i-4i.    3  plates. 

Basic  Bessemer. 
Process.    By  Prof.  T.  Egleston.    A  paper  of  50  pp.,  illustrated,  describing  the 
plants  now  in  use  in  England  and  on  the  continent.       Trans.  A.  S.  M.  £., 
Vol.  VII.,  p.  34. 

Thomas-Gilchrist  Processor  practiced  in  Germany,  France,  and  Belgium, 
using  Spanish  ores.  A  careful  description  of  ingredients,  apparatus  and 
methods.    From  the  German.     Van  Nos.  Enff.  Afa^:,  Dec,  i885. 

Fully  illustrated  description  of  the  Pottstown  works,  method  of  manufacture, 
and  results  of  a  large  series  of  tests  on  the  steel  produced.  Iron  Aire,  May 
a8,  i89i,  pp.  1012-6. 

Manufacture  and  Cost  of.    By  J.  B.  Nau,  E.  M.     8  tables,     /ron  A£-e,  Sept.  4, 

18,  1890,  pp.  365-6,  440-3. 

Basic  Open  //earth,  • 

By  J.  W.  Wailes,  before  the  Iron  and  Steel  Institution.  Illustrated-  Lon. 
En£:,  Oct.  21,  1S87. 

Article  of  considerable  value  from  /ndustries,  giving  tests,  analyses,  etc..  of 
several  samples  of  steel.  Tabular  exhibit  of  qualities  of  3;  samples.  Am. 
M/r.,  April  25,  1890. 

Manufacture  of.  A  paper  by  Mr.  James  Davis,  giving  full  chemicM  and  me- 
chanical results  of  a  few  charges  of  basic  steel.  Lon.  Eng^ineer,  Dec.  i9- 
i89o,  pp.  5x6-7.    /ron  Age,  Jan.  i,  i89i,  pp.  lo-ii. 

Basic  Siemens  Process.  A  paper  by  F,  W.  Harboard,  before  the  Iron  and  Steel 
Works  Managers'  Institute,  giving  a  description  of  the  Basic-Siemens  pro- 
cess of  making  steel.  Mech.  World,  Dec.  3i,  1887:  Lon.  .£»;/•,  Dec.  16,  188': 
Am.  M/r.,  Jan.  6,  i88i?.  A  description  of  the  Batho  furnace  to  emply  this  pro- 
cess will  be  found  in  the  same  number  oi  Am.  M/r. 

Basic,  for  Ship  Building.  By  B.  Martell.  Treats  of  the  present  position  occu- 
pied by  basic  steel  as  a  material  for  ship  buildmg.    Lon.  Eng.,  July  29,  1887. 

Bessemer. 
Sir //enry  Bessemer' s  Story  0/ the /nvention  0/  the  Bessemer  Process.     A  verj* 
interesting  letter  from  the  distinguished  engineer,  presented  at   the  Pitts- 
burgh meetmg  of  the  Iron  and  Steel  Inst.     Eng.  A^ews,  Oct.   18,   iSqo,  pp. 
337-8.    E.  <S*.l/.  7our.t  Oct.  11,  1891,  pp.  429-30. 

Converting  //ouse  wSihoMi  a  casting  pit.     By  L.  G.  Laureau.    /ron  Age,  March 

19,  1885,  and  E.  6*  M.  Jour.,  April  4,  1885. 
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Steel,  Bessemer,  continued. 

Barly  Days  oj.  An  account  of  the  introduction  of  the  process.  Also  paper 
by  Mr.  Bessemer  read  in  1856  describing  his  invention.  Lon.  En£., 
EniT'  News,  Sept.  10,  1881,  pp.  364-7. 

Manufacture  of.  A  lecture  before  the  Franklin  Institute,  Jan.  ai,  1889,  by 
Robert  W.  Hunt.  Gives  history  of  development  of  manufacture,  chem- 
ical composition  and  physical  manipulation.    Jour.  Frank.  Inst.,  May,  ]889. 

Manufacture  of.  A  paper  read  before  the  Franklin  Institute,  Jan.  21,  1889.  by 
Robert  W.  Hunt.     Am.  Mfr.,  May  24, 1889,  et  seg . 

See  Steel. 

Modifications  of  the  Process,  Abstract  of  a  lecture  before  the  Franklin  Inst., 
Jan.,  3,  1887.  by  C.  Hanford  Henderson.  Treats  especially  of  the  Clapp- 
Griffiths  and  the  Thomas  and  Gilchrist  methods.  7<yur.  Frank.  Inst,.  June, 
i887.  Vol.  CXIII..  No.  738. 

Azotes  an  the  Bessemer  Process  as  carried  out  in  Robert  Vessels.  Diagrams  and 
tables.    £.  &*  M,  your,,  Aug.  30,  i89o,  pp.  242-4. 

On  the  Generation  of  Heat  During"  the  *  A  good  paper  by  Mr.  A.  Akerman* 
before  the  Insdtution  of  Civil  Engineers  in  Sweden.  Van  A'os,  Ent.  Mag-., 
Vol.  Vlll..  p.  3i8. 

Variation  of  the  Bessemer  process  that  is  used  in  Sweden.  Iron  Age,  April  2, 
i885. 

Bridge,  Discussion  on.  Gives  a  discussion  on  bridge  steel  that  took  place  at  an 
Edinburgh  meeting  of  the  Iron  and  Steel  Institute.  R.  R.  Gaz„  September 
14, 1888. 

Converter.  Later  Practice  and  Commercial  Results.  By  J.  P.  Witherow.  A 
paper  before  the  Am.  Inst'  M.  E.,  Pittsburgh  meeting,  x886.    Illustrated. 

ClapP'Grifliths, 
Cuts  showing  converters  in  action,  and  also  sectional  views,  accompanied  by 
detailed  description.    Sci.  Am.,  March  27,  x886. 

Process.  A  paper  before  the  Am.  Inst.  Min.  Engrs.,  Feb.,  i885:  describes  a 
process  that  is  already  supplanting  the  Bessemer  methods,  and  which  is 
likely  to  revolutionize  thte  iron  and  steel  industries.  Trans.  A.I.M. E*,  Vol. 
XIII. :  Am,  Eng.,  April  10,  i885:  Iron  Age^  March  12.  i885. 

Description  of  the  new  Clapp-Griffiths  Steel  plant  m  Pittsburgh.  Iron  Age, 
March  12,  i885. 

Colors  Produced  in  Tempering.  Influence  of  time  of  headng  etc.  Paper  read 
before  the  Birmingham  Philosophical  Society,  by  Thomas  Turner.  Am. 
Mack.,  Feb.  i3, 1890.    Am.  Mfr.,  April  11, 1890,  p.  10,  etseg. 

Condition  in  which  Carbon  Exists  in.  Results  of  two  series  of  experiments  made 
for  the  Committee  on  Steel  of  the  Inst,  of  Mech.  Engrs.  Van  Nos.  Eng*  Mag., 
March » 1884. 

In  Covxtruction,  Russian  Rules  for  Use  of ,  adopted  in  1S85.  Abstract  Inst.  C.  £. 
Vol.  LXXXV.,  p.  420. 

Converter,  Gordon.    Illustrations  and  description  of.    Am.  Eng.,  May  22,  i885. 

Cracks  and  Annealing  of.  By  A.  C.  Kirk,  M.  I.  N.  A.  A  paper  in  which  the 
writer  holds  that  cracks  in  steel  plates  are  due  to  lines  of  weakness  possessed 
by  the  steel  from  the  ingot  state,  not  to  be  cured  by  annealing;  with  account 
of  experiments  and  a  valuable  discussion.  Reprinted  from  Trans.  Inst.  Naval 
Architects,  by  the  Bureau  of  Navigation,  Navy  Dept.  Naval  Professional 
Papers,  Xo.  14. 

Darby  Process  of  Recarburization  of  Steel.  Tlie  method  is  by  adding  carbon  in 
the  form  of  powdered  coke.  Condensed  from  ^  paper  by  A.  Thielen,  read  at 
the  Pittsburgh  International  Meeting  of  Metallurgical  Engineers.  Eng,  News, 
Oct.  18,  i8qo,  pp.  338  9.  Editorial,  ibid.  pp.  348-9.  Sci.  Am.  Sup.,  No.  777.  Nov. 
22.  i8so,  pp.  12,410-12. 
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Steel,  contiDued. 

Direct/ram  the  On,  By  F.  L.  Garrison,  before  the  Boston  meeting  of  Mining, 
Engineers.  Gives  the  results  of  investigation  of  the  attempts  to  produce  steel 
direct  from  the  ores.  Describes  in  detail  the  development  of  Hasgafoel's  im- 
proved high  bloomary  (a  modification  of  the  old  Stackofen  process)  for  the 
production  of  iron  and  steel  direct  from  ores.  Illustrated.  Am,  Mfr.,  April 
6.1888. 

Domestic  Steel/or  Naval  Purposes,  A  paper  by  Lieut.Com.  J.  G.  Eaton,  U.  S. 
N.,  giving  brief  descriptions  of  the  bessemer,  open  hearth  and  basic  open 
hearth  process;  together  with  government  specifications  for  hull  plates  and 
rivets,  steel  castings,  boiler  plates,  stays  and  rivets,  engines  and  shafting^ 
anchors,  steel  ropes  and  steels  for  guns.  Proc.  U.  S.  Naval  Inst.,  Annapolis. 
Md.,  Vol.  XV.,  No.  a.    Whole  No.  49,  1889.    Proc,  Soc.  Arts,  i89o.  pp.  82-99. 

Effects  of  Heat  and  Cold  on  Iron,  Steel  and  Copper,    See  Heat  and  Cold, 

Hardeninjr  and  Temperinjsr  of  Steel.  A  lecture  before  the  British  Association  at 
Newcastle,  by  Prof.  W.  C.  Roberts  Austen,  F.  R.  S.  Sci.  Am.  Sup,,  Oct.  26. 
1889.    Lon.  En£r.,  Sept.  27,  i889. 

Hardening  of.  Paper  before  the  West  Soc.  Pa.,  by  Wm.  Metcalf  explaining  the 
principles  of  the  hardening  of  steel.    Eng'.  News,  Feb,  28,  1880,  pp.  78-9. 

Harvey  Process  0/ Hardenini!' Steel,  Detailed  description  of  this  process  used 
in  hardening  armor  plates  and  steel  guns.  From  patent  specifications.  En£^ 
News,  Oct.  24,  i89i,  pp.  377-8. 

Heaton  Process,  A  report  by  M.  L.  Gruner  on  the  above  process,  yan  Nos. 
Ens',  Mag'.,  Vol.  II.,  pp.  84,  i29,  etc. 

Influence  0/  Copper  on  Tensile  Strength,  A  paper  prepared  by  E.J.  Ball  and 
A.  Win gham  for  the  Iron  and  Steel  Institute.  Gives  results  of  experiments 
made  to  ascertain  the  effect  of  copper  on  tensile  strength  of  steel  and  iron.  It 
appears  to  render  them  extremely  hard.    Am,  Mfr.,  Sept  28,  1888. 

Influence  0/  High  Temperature  on  the  Mechanical  Properties  of  Mild  Steel,  A 
valuable  series  of  tests,  reported  in  the  Mitthcilungen  aus  dem  Koeniglichen 
Technischen  Versuchsaustalten,  VIII.  i89o.  4.  Abstract  in /r^«  ^^(f,  Dec.  4, 
ii9o,  pp.  990-3- 

Manganese . 
A  paper  by  Henry  M.  Howe,  read  before  the  Am.  Soc.  M.  E.,  describing  its 
various  properties,  giving  results  of  tests,  and  durability  under  different 
circumstances.    Illustrations  of  armor  plate  tests  given.    Eng.  New*,  June 
22,  i89i.  pp.  5S2-4. 

By  R.  A.  Hadfield,  before  the  Inst,  of  C.  E.  Two  papers,  "Manganese  in  its 
Application  to  Metallurgy,"  and  "Some  Newly  Discovered  Properties  of 
Iron  and  Manganese."  Iron  with  from  2.75  to  7  per  cent,  of  manganese  is 
very  brittle:  between  7  and  20  percent,  of  manganese  gives  a  very  strong 
and  tough  material,  specimens  of  which  broke  with  a  tensile  stram  of  6$  tons* 
and  showed  an  elongat'on  of  So  per  cent.  Proc,  Inst,  C  E.,  Vol.  XCIII., 
pp.  i«To8: abstract  Lon.  Eng.,  March  9,  1888:  R.  R.  Gas.,  March  3o  and  Sept. 
7,  i888:.&i.  Am,  Sup,,  April  7.  I8^8;  Mech.  World,  March  10,  x^88:  Lon. 
Engineer,  March  16.  1888;  Am.  M/r„  April  6, 1888;  T.  7.  6-  Elec.  Rev,,  Aug. 
10,  1888;  .Mast,  Mech.,  Oct.,  1888. 

Metallurgy  of.  A  lecture  by  Pedro  G.  Salone.  Describes  the  various  processes 
of  manufacture,  cost,  nature  of  product,  etc.  lUus.  Jour.  Frank.  Inst.,  Sept., 
1885. 

Mild. 
Applied  to  Naval  and  Military  Purposes,      A  valuable  paper,  by  Major  G. 
Mackinlay,  R.  A.,  before  the  Royal  Service  Institution.     Fully  illustrated. 
Reprinted  in  Sci,  Am,  Sup.,  Sept.  5,  1885. 
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Steel,  Mild,  continued. 

Mild»  Effect  of  Hot  RoUingr  and  of  Cold  Wire  Drawing^.  Experiments  show- 
ing complete  physical  effects  at  the  several  stages  of  hot  rolling  and  cold 
wire  drawing.  Results  tabulated  and  plotted.  Proc,  Inst.  C.  £.,  Vol. 
XCIV.,  p.  235. 

Endurance  of^  and  iron  when  exposed  to  corrosive  Influence.  By  David  Phillips. 
Gives  results  of  a  number  of  experiments  with  different  kinds  of  steel  and 
iron,  nea-rly  all  of  which  gave  a  result  in  favor  of  iron.  Van  Nos.  En£.  Ma£»t 
Feb.  and  March,  1884. 

Made  by  iht  Thomas  Process,  and  its  Employment  in  Building.  Brief  statement 
of  general  method  of  manufacture  and  general  qualities  attained.  En^T' 
News,  April  ao,  i8qo.  Vol.  XXIIL,  p.  387. 

Report  of  the  Naval  Advisory  Board  on  Mild  Steel  used  in  the  construction  of 
four  steel  vessels.  A  valuable  and  exhaustive  record  of  the  studies  and 
tests  made  by  the  Board.  300  pp.  Bound  separately.  Also  with  Vol.  I.. 
Messages  and  Documents,  Navy  Dept,,  1885-6.  • 

For  Ship  Buildin£.    A  brief  review  of  the  progress  of  mild  steel,  and  the  re- 
sult of  eight  years'  experience  in  its  use  for  shipbuilding  purposes,  before 
*  the  Inst.  Naval  Architects.    Lon.  Enir-,  April  23, 1886. 

Momentary  Depression  of  the  Elastic  Limit  of  Steel  at  Two  Critical  Temperatures. 
Tests  showmg  some  of  the  laws  governing  this  phenomenom.  By  Henry  M. 
Howe.     Tech,  Quart,,  Vol.  II.,  1888,  No.  2,  pp.  i36-42. 

Nickel  Steel.    See  Alloys, 

Open  Hearth, 
For  Use  in  Bridge  Building.     Brief  notes   selected  from  a  paper,  by  N.  W. 
Shed.  M.  E.,  read  at  Colorado  meeting  of  the  Am.  Inst,  of  Mining  Engi- 
neers.   En^;  News,  Oct.  5,  i889,  Vol.  XXII*,  p.  322. 

For  Boiler  ma  kin£r.  By  H.  Goodall,  before  the  Inst,  of  Civil  Engineers.  The 
pai)er  gives  the  experience  of  the  author  in  the  use  of  open-hearth  steel 
for  boilermaking  since  1875,  and  describes  numerous  experiments  to  ascer- 
tain the  cause  of  difficulties  met  with  in  working  the  plates.  Proc.  Inst.  C.  E., 
Vol.  XCII.,  pp,  2-72:  abstract  in  Lon.  £«^.,Jan.  13,  1888 ;  yl/«A.  World, 
Jan.  24, 188S. 

Experiments  with  the  Imperatori  OPen-Hearth  Process  of  Steel  Making:  Ab- 
stracts from  a  paper  by  Mr.  J.  B.  Nau  before  the  Cleveland  meeting  of  the 
A.  I.  M.  E.,  describing  this  method  andl giving  results  obtained.  Reprinted  m 
Eng.  News,  Oct.  i7,  il:9i,  pp.  354-6. 

Fifteefi  Years  of  Open-Hearth  Experience.  By  W.  E.  Kock  before  the  Engrs. 
Soc,  of  West.  Penn.  Traces  the  development  of  the  open-hearth  process, 
and  gives  much  interesting  information  concerning  the  use  and  working  of 
steel.  Abstracted  Eng,  <S»  Build,  Rec,  May  i9, 1888,  and  Eng.  News.,  June 
Q,  i888M»i.  En£.,  June  27,  1888:  R.  R.  Gas.,  Aug.  17,  1888. 

Improvements  in  Open-Hearth  Practice,  By  A.  E.  Hunt,  before  the  Boston 
meeting  of  the  Am.  Inst,  of  Min.  Engrs.  Gives  a  good  description  of  the 
process  of  making  wrought  iron  direct  from  the  ore  employed  by  the  Car- 
bon Iron  Company  at  Pittsburgh,    ^ig.  News,  March  24,  1888. 

Notes  on  the  Manufacture  of  Open- Hearth  Bridge  Steel.  By  N.  W.  Shed,  Phoe- 
nixville,  Pa.,  pp.  3.     Proc.  A,  I.  M,  E.,  Colorado  meeting,  June,  i889. 

Statistics  of  the  Open-Hearth  Steel  Industry  of  Great  Britain  for  1886,  with  table 
showing  growth  of  the  United  States  and  England  during  the  last  ten  years. 
Am.  Mfr.,  April  i,  1887. 

See  Steele  Basic,  O^en  Hearth. 

Peculiar  Phenomena  in  the  Heating  of  Open-Hearth  and  Bessemer.  A  paper 
read  before  the  Pittsburgh  meeting  of  the  American  Institute  of  Mining  En- 
gineers.   E.  6*  M.  four.,M9.y  i5, 1886. 
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Steel,  continued. 

Physical  Properties  of  Steel  at  Very  Lcrw  Temperatures.  By  Capt.  Bernardon 
in  Revue  d'Artillerie,  Sept.,  i89o,  p.  481;.  Abstract  giving  summary  of  re- 
sults.     Proc,  Inst.  C.  £.,  Vol.  CIII.  i^'qi.  Foreign  Abstracts,  pp.  478-80. 

Pressed  Steel  in  Car  Construction.  A  paper  by  Chas.  T.  Schoen,  read  before 
the  N.  Y.  R.  R.  Club,  giving  an  account  of  what  is  being  done  in  this  line  and 
results  attained.  P.  R.  Gat,,  March  27,  zii'go,  pp.  211-12.  £n£',  .Vews,  March  28* 
i8gi,  pp.  297-S.    Ry,  Rev.,  March  28, 1891.  p.  201. 

Pressed  Steel  in  Car  Construction.  Report  of  Committee  of  M.  C.  B.  Assoc. 
Illustrations  of  fittings,  and  tests  of  malleable  iron  given.  Ry.  Rev.,  June  13. 
ii9i,  pp.  383-4.    R,  R,  GaM.,  June  »•  i89i.  p.  406.     £n£:  News,  June  i3,  i89x.  p. 

5«>3. 
Pressed.     See  Car  Truck.     Cars. 

Production  0/ the  United  States.  Census  Bulletin  No.  12.  Abstract  in  Am. 
Af/r.t  Nov.  7,  i89o,  p.  18.  Eng-.  News,  Nov.  8.  i89o,  p.  4i6.  Ry.  Rev,,  Nov.  15, 
i89o,  p.  69i.» 

Properties  of^  at  Low  Temperature,  Some  tests  made  by  the  French  Govern- 
ment on  bars  cooled  to  75^  to  ioo<^  below  zero,  showed  an  increase  of  elastic 
limit  and  ultimate  strength  but  also  a  considerable  increase  in  brittleness.  Ab- 
stracted from  Lon.  Eng.,  Eng'.  Record,  Jan.  10,  i89i,  pp.  qi-2. 

Properties  0/ .  Its  Use  in  Structures  and  Heavy  Guns.  By  Wm.  Metcalf,  before 
the  American  Society  of  Civil  Engineers.  A  valuable  contribution  on  steel. 
and  a  plea  for  the  Rodman  gun.  Discussion  covering  90  pages.  Trans.  A,  S-  C. 
E.,  Vol.  XVI.,  pp.  283-3^,  June.  1887.  Abstracted  in  R.  R.  Gas.,  March  18,  1887; 
R.  R.  6-  Eng.  Jour.,  April,  i887:  Am.  Eng.,  April  6 and  i3,  1887. 

Punching  Holes  in  Soft  Steel,  Influence  of.  Translated  from  the  Russian  for 
Theodore  Cooper  and  printed  in  Eng.  News,  Dec.  i3, 1884.  The  experiments 
were  numerous  and  valuable.    The  article  illustrated  by  many  cuts. 

Recent  Improvements  in  its  Manufacture.  By  P.  G.  Salone.  before  the  Franklin 
Institute,  with  especial  reference  to  the  Clapp-Griffllhs,  the  Davy,  the  Gordon 
and  the  Avesta  processes.  All  these  being  modifications  of  the  Bessemer  pro- 
cess. Fully  illustrated,  showing  typical  plants.  Jour.  Frank.  Inst.,  Novem- 
ber, i885. 

Resilience  of.  By  Wilfred  Lewis.  Some  experiments  towards  determining  the 
value  of  steel  springs  for  storing  power.  Proc.  Eng,  Clud.  Phila.,Vo\.iV., 
No.  4. 

Ship  Steel.  The  Manipulation  0/  Ship  Steel,  Article  calling  attention  to  the 
danger  of  making  an  otherwise  satisfactory  material  brittle  by  hammering  and 
bending  too  cold.    Am,  Mfr.,  Aug.  23,  i889.    Lon.  Engineer,  Aug.  2.  1S89. 

Strength  of.  Increased  by  Cold.  Six  experiments  in  Russia,  showing  an  increase 
in  strength  and  elongation  from  +63"'  to— 2**  F.  of  about  six  and  ten  per  cent . 
respectively.    Abstr.  Inst.  C.  E„  Vol.  LXXXIIl..  p.  si3. 

Structural. 
Being  a  summary  of  results  of  an  elaborate  investigation  into  the  relative  mer- 
its of  different  kinds  of  steel  for  structural  purposes.    By  Edw.  B.  Dorsey, 
with  discussion.     Tram,  A.  S.  C.  £,,  Vol.  XIII.,  p.  41. 

By  Ewing  Matheson.  A  paper  before  the  Ins  itution  of  Civil  Engineers,  advo- 
cating the  use  of  steel  for  structural  purposes.  Van  Nos.  Eng.  Mag,,  Vol. 
XXVIII.,  p.  3o7. 

By  Edward  B.  Dorsey.  A  supplementary  paper,  giving  results  of  two  recent 
trips  to  Europe.  Contains  the  steel  specifications  for  the  Forth  Bridge, 
notes  on  steel  castings,  etc.     Trans.  A.  S.  C.  E.,  Vol.  XIV.,  p.  197. 

Effect  of  Temperature  upon  Structural  Iron  and  Steel.  By  Jos.  Ramsey  before 
the  Engineers'  Society  of  Western  Pennsylvania.    Gives  the  results  of  some 

tests  and  invesiigntions.     F.ng.  Xncs,  Dec.  3,  1887. 
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Steel,  Structural^  continued. 

Russian  Rules  for  the  use  of,    Eng:  A^ews,  Dec.  ]8,  1886. 

Some  Constants  0/  Structural,  by  P.  C.  Ricketts.  Gives  results  of  a  large  num- 
ber of  experiments  made  with  steel  bars,  varying  in  carbon  from  9- 100  to  4o- 
100.  Co-efficients  of  elasticity  in  tension  and  compression  were  obtained 
from  adjacent  pieces  oi  the  same  bar.  Trans,  A.  S-  C.  £.,  Vol.  XVI.,  p. 
1.I8. 

Strensrth  attd Elasticity  of.  By  James  Christy.  An  account  of  some  elaborate 
and  careful  experiments  at  the  Pencoyd  Iron  Works,  with  tabulated  and 
plotted  results  on  beams  and  Ions  columns.  Trans.  A.  S.  C.  E.,  Vol.  XIII., 
p-  253.    A  discussion  of  the  above  in  same  volume,  p.  267. 

Tempering  o/. 
And  Annealing- of,  investifl^ated  by  means  of  its  varying  electrical  and  magnetic 
properties.    A  memoir  of  230  pp..  giving  an  account  of  original  investiga- 
tions in  the  Laboratory  of  the  U.  S.  Geological  Survey.    Rational  theories 
of  tempering,  annealing  derived.     By  Carl  Barus  and  Vincent  Strouhal. 
Bulletin  No,  14,  U.  S,  Geol.  Survey,  1883. 

By  Compression.    Abstracts  0/ Papers,  Inst.  C.  E.,  188 5. 

Three  papers  containing  practical  information  on  this  subject.  Mech.  World, 
Sept.  2S,  i89i,  et  seg. 

See  Steel  Hardening. 

Testing  of. 
By  A.  L.  Holley.    Points  out  why  mechanical  tests  of  steel,  as  oidinarily  made, 
are  not,  alone,  of  any  special  value  to  engineers.   Van  A'os.  Eng.  Mag.,  Vol. 
XIII.,  p.  229. 

Compressive  Strength  of  Iron  and  Steel.  By  C.  A.  Marshall.  Gives  results  of 
a  large  number  of  tests  made  to  discover  the  relation  which  compressive 
strength  bears  to  tensile  strength.  Trans,  A.  S.  C.  E.,  Vol.  XVfl.,  pp.  53- 
iio,  (August,  1887). 

Effects  of  Rate  of  Speed  in  Testing  Steel,  Interestins:  series  of  experiments 
made  to  ascertain  the  effect  of  variation  in  speed  in  making  tests  of  steel. 
By  Bertram  P.  Flint.    Eng,  News,  April  i9,  i89o,  Vol.  XXIIl..  p.  353. 

How  Shall  We  Test  /tf  By  F.  Collingwood.  The  requirements  to  use  in  speci- 
fications, and  methods  of  testing  structural  steel.  A  short  article  giving  the 
most  recent  practice.    Eng,  News,  Jan.  16,  i586. 

Results  from   Tests  made  shortly  after  Rolling.     By  E.  C.  Felton,  before  the 
Philadelphia  meeting  of  the  American  Society  of  Mechanical  Engineers. 
"Gives  notes  on  the  results  of  a  large  number  of  tests  made  to  determine  the 
effects  of  tests  of  steel  shortly  after  the  rolling.  Trans,  A.  S.  M.  E.,  Vol,  IX., 
(i888),pp.  38.50. 

Tests  of  the  New  Direct  Process  Opeti  Hearth.  Gives  results  of  tests  made  by 
G.  H.  Thomson  of  the  new  direct  process  open-hearth  steel,  of  the  Carbon 
Iron  Co.,  made  at  the  shops  of  the  Union  Bridge  Co.  It  stood  severe  tests, 
and  bids  fair  to  become  an  important  production.  Eng.  News,  Jan.  21, 
188S. 

On  Tests  for  Steel  Used  in  the  Manufacture  of  Artillery.  Paper  by  W.  Ander- 
son  before  the  Iron  and  Steel  Inst.  Lon.  Eng.,  May  15,  i89i,  pp.  S99-(oo. 
Lon.  Engineer,  May  i5,  i8qi,  pp.  388.    Iron^  May  8,  ii9i,  pp.  402-5. 

See  Tests. 

Tool  Steels.  Report  on  the  quality  of.  By  the  U.  S.  Testing  Board.  Abridged 
in  the /4»f.  ^wi'.  of  Jan.  2  and  9, 1885.  This  abstract  is  very  full,  and  gives 
tables  and  diagrams.  The  report  is  valuable,  as  it  shows  what  are  the  char- 
acteristics of  steel  best  adapted  to  various  purposes. 
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Steel,  continued. 

Treated  by  Hydraulic  Pressure.  A  paper  by  W.  H.  Greenwood  showing  efteci 
of  hydraulic  pressure  on  steel  iofots.  Test  pieces  cut  from  ingot  longitudinal- 
ly showed  an  increase  of  elastic  limit  of  3  per  cent,  and  strength  of  x.2  per  cent, 
over  Impressed  ingots.  Pieces  cut  diametrically  from  pressed  ingot  showed 
increaseof  elastic  limit  of  8.1  per  cent,  and  strength  of  5  per  cent.  Pp.62. 
Proc.  Inst.  C.  E.,  Vol.  XCVIII..  p.  83.  i889.  £n£.  News,  July  6.  i88g.  Vol. 
XXII.,  p.  9.  Set.  Am.  Sup.y  AMg,io,  i889.  Discussion.  Proc,  Inst.  C.  E', 
Vol.  XCVIII.,  p.  i45,  i889. 

Use  0/,  for  Brid£'es.  By  Theodore  Cooper.  With  discussion.  A  general  re- 
view of  the  situation  in  1879.     Trans.  A.  S.C.  E.,  Vol.  VIII.,  (i879),  p.  263-294. 

Use  of ^  in  Construction.  By  A.  F.  Hill  before  the  Engrs.  Soc.  West  Pa.,  giving 
results  of  experiments  on  eye-bars,  plates,  riveting,  etc.  Enff.  News,  May  15, 
1880,  pp.  169-73. 

Use  of  Steel  in  the  Construction  of  Brid£es.  Mild  steel  and  hard  sieel.  By  De- 
champs.  Assn.  des  In^enieurs  de  Lie^e,  Ser.  V.,  Vol.  III.,  pp.  2S9-99. 

Worittn^o/,  with  especial  reference  to  the  injurious  effects  of  a  blue  heat  upon. 
Paper  by  C.  E.  Stromeyer,  and  discussion  covering  100  pp.  in  Proc.  Inst.  C.  E.^ 
Vol.  LXXXIV.,  p.  114. 

Worki7t£  Machinery .  A  complete  study  of  all  classes  of  stone-working  ma- 
chinery, saws,  grinders,  crushers,  etc.  Abridged  from  Annates  dcs P.  6*  C.  in 
Sci.  Am.  Sup.,  Jan.  1 5,  i887. 

See  Electrical  Resistance.    Iron  and  Steel.    Strengih  0/  Steel. 

Steel  Castings. 

Manufacture  of  Crucible.  By  Henry  Seebohm.  A  good  article,  giving  details 
of  the  various  kinds  of  steel.     Van  Nos.  En^.  Mag".,  Dec,  1884. 

Crucible.    A  description  of  the  methods  of  manuCficture  as  followed  at  Sheffield, 
England.  The  pape^  was  read  before  the  Iron  and  Steel  Institute  at  its  own  re- 
•    quest,  and  has  considerable  value  as  giving  the  various  stages  of  the  processes 
with  considerable  minuteness.     Van  Nos.  Eng:  Mag.,  Dec,  i8S4. 

A  paper  read  at  the  Chattanooga  Meeting  of  the  Mining  Engineers,  by  Wm. 
Hainsworth.  Gives  the  diflliculties  and  how  they  may  be  overcome  in  practice. 
The  author  speaks  from  personal  knowledge.  Illustrated.  Iron  Age,  Ooi.  i, 
1885. 

A  paper  read  before  the  South  Staffordshire  Institute  of  Iron  and  Steel  Works* 
Managers.  Gives  details  of  the  present  English  practice.  Am.  Eng.,  July  i4, 
1886,  et  seg. 

A  paper  by  H.  L.  Gantt.  read  before  the  Am.  Soc  M.  E.,  describin  g  the  many 
difficulties  encountered  in  their  manufacture.  With  discussion.  Eng.  Nrws, 
June  20,  iJ>9i,  pp.  596-8. 

Paper  by  H.  L.  Gantt  before  Providence  Meeting  A.  S.  M.  E.  Reprint  with  dis- 
cussion. Am.  Mach.,  Aug.  6,  i89i. 

Castings.  By  E.  C.  Warren.  On  the  use  of  steel  castings  in  lieu  of  iron  forgin^s 
and  brass  casting  in  building  and  fitting  ships.    Set.  Am.  Sup.,  July  10,  1S86. 

For  the  Manufacture  of  Guns.  By  Major  L.  Cubillo,  Spanish  Artillery.  From 
Trans.  Iron  and  Steel  Inst.    Am.  M/r.t  Dec  7,  1888. 

In  Locomotive  Construction.  Illustrated.  Proc.  Inst.  C.  E.,  Vol.  XC,  pp.  -^SS- 
365. 

Manufacture  of  Martin-Siemens  Steel  Castings.  By  P.  Mohler.  Deals  with  an- 
nealing, moulding—furnaces  and  open  hearth  and  Bessemer  castings.  Illus. 
Le  Getiie  Civil,  Vol.  XVIII.,  pp.  i87-9o. 

Present  Value  of .  The  results  of  numerous  experiments  on  products  from  all 
the  steel-casting  manufacturers  in  America.  By  Arthur  V.  Abbott.  Trans.  A. 
/.  M.  E.,  i885. 
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Steel  Castings,  continued. 

Use  of  in  Building- and  Fitting  Ships ,  By  E.  C.  Warren,  before  the  Institute  of 
Naval  Architects.  Gives  the  results  of  a  large  number  ol  tests  made  on  the 
smaller  fittings  of  a  vessel.     Lon.  Engineer,  May  X4  and  21,  1886. 

Whiiworth  Process.  Casting  under  pressure  by.  By  T.  Egleston.  To  produce 
a  superior  quality  by  using  a  pressure  of  six  tons  to  the  square  inch  on  the 
fluid  ingot.    Sch,  Mines  Quart.,  No.  3,  Vol.  VI.;  also  Iron  Age,  May  7,  i885. 

Sec  Car  Wheels,    Aluminum. 
Steel  Flooring    See  Flooring. 
Steel  Guns. 

See  Guns. 

Steel  Industries.    S&^  Iron  and  Steel. 

Steel  Ingots. 

Bessemer.  The  Segregation  0/  Impurities  in,  on  cooling.  By  B.  N.  Cheever. 
Trans.  A.  I.  Af.  £.,  Vol.  XII.,  and  7our.  Iron  ^  Steel  Inst.,  x88i. 

Boulton  Apparatus /or  Compressing.  Illustrated  description.  £.  &»  M.  Jour,, 
May  18.  i889. 

Defects  in,  due  to  physical  and  chemical  causes,  and  precautions  to  be  observed 
to  avoid  defects  resulting  from  the  heating  of  steel.  From  the  German.  Illus. 
Van  Nos.  Eng.  Mag.,  Nov.  i885. 

Structure  of.  By  D.  K.  Tchernoff.  Illustrated*  Van.  Nos.  Eng  Mag.,  Vol. 
XXIII.  I  p.  123. 

Steel  Manufacture. 

By  Wm.  F.  Durfee.  An  historical  and  descriptive  paper,  being  No.  VIII.,  of  a 
series  of  articles  on  "Development  of  American  Industries  Since  Columbus." 
Pop.  Set.  Man.,  Oct.,  1891,  pp.  729-49,  et  seq. 

New  Methods  0/  Refining  Steel.  A  valuable  paper  by  Mons.  U.  Le  Verricr  in 
Revue  Generate des  Sciences,  Sept.  3o,  1891.  Discusses  the  principles  involved 
especially  of  the  Darby  and  aluminium  processes.    Reprint.    /r<m.  Oct.  23. 

Of  Plates.  A  paper  by  James  Riley,  before  the  Iron  and  Steel  Institute.  Gives 
some  investigations  as  to  the  effects  of  difierent  methods  of  treatment  of  mild 
steel  in  the  manufacture  of  plate.    Lon.  ^»i^.,  July  i,  i887. 

Properties  and  Uses.  Paper  read  before  the  Greenock  Philosophical  Society  by 
James  Riley,  General  Manager  of  the  Steel  Company  of  Scotland,  etc.  This 
paper  traces  the  development  of  the  steel  industry.  Am.  Mfr. ,  Feb.  28.  i89o, 
p.  18,  et  seq. 

Recent  Developments  in  the  Manufacture  of.  The  Future  Sites  of  These  Indus- 
tries. By  Horace  A,  Keefer  before  the  Engrs.  Club,  Kansas  Ciiy.  7our.  Assn. 
Eng.  Soc,  Sept.  1891.  pp.  437-45. 

Methods  and  Manufacture .  By  Thomas  W.  Fitch.  Describes  the  Bessemer  and 
Basic  ProccssesS)  as  employed  at  various  American  works.  Jour.  Assn.  Eng.. 
Soc.,  Vol.  I.,  p.  406,  and  Vol.  II.,  p.  i4. 

See  Iron  and  Steel. 

Steel  Rails.    See  Rails. 

Steel  Tapes.    See  Tapes. 

Steel  V^orks. 

The  Homestead  Steel  Worhs.  A  description  of  these  works,  owned  by  Carnegie. 
Phipps  &  Co.,  at  Pittsburgh,  by  W.  Richards  and  J.  A.  Potter.  Illustrated. 
C/.  ^.  Naval  Inst*,  Vol.,  XV.,  p.  43i,.i889;  whole  No.  So. 

South  Chicago,  By  £.  C.  Potter.  A  full  description  of  the  above  works  read 
before  the  Iron  and  Steel  Institute  of  Great  Britain.  Lon.  Eng.,  June,  17, 
1887. 
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Steel  Works,  continued. 

Terni,  Machinery /or  the.  By  H.  Savage,  before  the  Institute  of  Civil  Eo^n- 
eers.  Gives  description  of  the  plant  at  the  new  Terni,  Itaif,  steelworks.  Proc. 
Inst.  C.  E.,  Vol.  XCIII,  pp.  39<>-4o4. 

The  Terni.  By  Sir  B.  Samuelson.  A  paper  before  the  Iron  and  Steel  Institute 
descriptive  of  works  for  the  manufacture  of  ordnance,  of  armor  plates  and 
general  steel  work  at  Terni,  Italy.    Lon.  En£r.,  June  w,  i887. 

See  Krupp. 

Steering  Gear,  a  New  System  of,  and  the  rudder  strains  recorded  by  it.    A  paper  be- 
fore the  Inst,  of  Naval  Archts.    Illustrated.    Lon.  En^.^  April  3o,  1886. 

^\^li^^  Length  of,  from  256  experiments  in  Germany.    Diagram  of  frequency  given. 
Eng^,  Newt,  July  25,  18S5. 

Stone. 

Artificial,  A  paper  before  the  British  Assoc.  By  Fred.  Ransome.  Van  Nos. 
Eft£.  MaiT.,  Vol.  VII.,  p.  567. 

Ferroid.  A  New  Artificial  Stone.  Interestmg  paper  by  Herman  Poole,  read  be- 
fore the  C.  E.  Club  of  Cleveland.  The  properties  of  this  valuable  compound 
are  fully  described.  Table  of  the  results  of  tests.  Jour.  Assn.  Eng'.  Soc.^  Aug. 
i89o,  pp.  395-92. 

Dressiftg. 
Cost  of.    Paper  by  R.    J.  Cooke,  giving  some  data  on  this  subject.     Selected 
Papers  C.  £.  Club  of  Univ.  of  III.,  i889-9o,  pp.  8-10. 

Granite  Industry  of  the  United  States,  Census  Bulletin  containing  statistics  of 
production,  methods  ol  gauging,  cost,  etc.  Abstract,  Eng.  News,  May  2. 
i8qi,  pp.  417-18.    E.  &»  M.your,,  April  aS,  1891,  pp.  496-7- 

See  also  Paving  Stones . 

Stone  Arches.    See  Arches. 

Stone  Breaker.    See  Crushers. 

Stone  Bridges,  Cost  of,  in  detail.    See  Masonry. 

Stone  Car,  Hurst  6^  Trenors.      An  mgeniously  designed  railroad  car  for  loading 
and  transporting  large  blocks  of  stone.    R.  ^.6*  En£.  7our.,  February,  i889. 

Stone  Cutting. Tools,  and  details  of  work  described  by  Prof.  W.  P.  Trowbridge  in 
Sch.  Mines  Quart.     Eng.  News,  June  23,  i883,  pp.  295-9 

Stone-Lewis.    Two  automatic  acting  devices  used  on  the  Amsterdam  canal  locks. 
Eng.  A^ews,  Jan.  25, 1886. 

•  Stone  Quarrying. 

Liverpool  Quarry.  Gives  method  of  quarrying,  blasting,  flagging  and  dressing 
stone,  with  total  cost,  for  the  Liverpool  water  works.     Lon.  Eng.,  March  5o. 

1S88. 

Marble  Quarrying  in  the  United  States,  Description  of  methods,  by  E.  R. 
Morse.    Eng.  Mag.,  Oct.,  i89i,  pp.  42-7. 

Set  Quarrying  tn  Wales.  A  lengthy  description  of  the  methods  used.  Trans. 
Liverpool  Eng.  Soc,  Vol.  VI.,  pp.  64-74 • 

And  Sawing  by  Steel  Wires.  Illustrated  description  of  method  in  use  at  the 
Traigneaux  marble  quarries  in  Belgium.  E.  &*  M.  Jour,,  April  6,  i889,  May 
25,  1^89. 

Stone,  Sawing,  by  Heltcoidal  Wire  Rope.  An  ingenious  method  of  using  \iire 
rope  in  sawing  stones  instead  of  the  usual  method.  7our,  Soc.  Arts*  Aug.  9, 
i889.  Vol.  XXXVII.,  p.  746:  Am.  Mfr.,  Aug.  23,  i889. 

•Stones,  Building. 

A  paper  by  H.  A.  Cutting,  on  a  series  of  experiments  made  to  determine  the 
weigtit,  specific  gravity,  rates  of  absorption  and  capability  of  standing  heat  of 
building  stone.     Win  Nos.    Eng.  Mag.,  Vol.  XXIV.,  p.  441. 
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Stones,  Building,  continued. 

And  Ornamental,  in  the  United  States.  By  George  P.  Merrill,  in  the  Pap,  Set. 
Monthly  iov  Aug.,  1885. 

By  Geo.  P.  Merrill.  A  series  of  articles  promising  to  be  themost  complete  work 
on  American  building  stones.  Quarrying  and  dressing  are  treated.  In  Build- 
ing, March  26,  xSb7. 

Chicago  BuildiniT  Stones.  Description  of  the  various  kinds  including  discussion 
of  requisites.  By  W.  L.  B.  Jenney  before  the  Chicago  Academy  ol  Sciences. 
F.nsr.  News,  Jan.  S,  i884,  pp.  1-3. 

Decay  in  Building^.  By  C  P.  Townsley.  Gives  results  of  large  number  of  exper- 
iments with  building  stone  to  find  the  effects  of  frost.  Van  Nos.  Enff.  Masr., 
Vol.  XIV.,  p.  537. 

Experimental  Tests  of.  By  Geo.  Hatfield.  Gives  tables  of  breaking  weights  of  a 
variety  of  building  stones  and  bricks.  Also  shows  the  effect  of  the  sulphate  of 
soda  tests.     Trans.  A.  S.   C.  ^.>  Vol.  II.,  p.  14$. 

0/  Minnesota.  By  W.  A.  Truesdell.  Describes  nine  kinds  of  building  stones, 
the  sources  of  supply,  qualities  as  determined  by  actual  use,  etc.  7our.  Assn. 
Eng".  Soc,  Vol.  IV.,  p.  3M. 

Nomenclature  of  Building^  Stone  and  Stone  Masonry.  By  J .  J.  R.  Croes,  Wm.  E. 
Merrill  aud  Edgar  B.  Van  Winkle.  Gives  American  Practice,  with  lull  illus- 
trations. Trans.  A.  S.  C.  E.,  Vol.  VI.,  (1877),  PP.  297-3o4.  Discussion,  Vol. 
VII..  p,  284. 

Report  on  the  compressive  strength,  specific  gravity,  and  ratio  of  absorption  of 
the  building  stones  in  most  general  use  in  the  United  States.  A  pamphlet  of 
about  40  pp.,  with  tables  and  illustrations.  By  Gen.  Q.  A.  Gilmore.  Issued  by 
the  Eng.  Dept.,  U.  S.  A. 

/Resistance  o/t  to  Crushing-*  By  C.  B.  Richards.  Gives  details  of  the  methods 
used  and  results  obtained  from  a  series  of  experiments  made  at  the  Colt  Com- 
pany's armory  to  ascertain  the  relative  resistance  of  American  building  stone 
to  crushing.     Trans.  A.  S.  C  E.,  Vol.  II ,  p.  187. 

The  Resistance  of  building  materials  to  frost.  A  very  efficient,  simple,  and  cheap 
manner  of  testing  by  means  of  artificial  freezing  and  tha\\ing  when  saturated 
with  water.  Results  of  German  experiments.  Van  Nos.  Eng.  Mag.,  J  An. 
1886. 

Strength  0/ some  Building  Stone  in  the  vicinity  of  Cleveland,  O.  By  Prof.  J. 
Eisenmann.  Crushing  and  cross  breaking  strength,  and  chemical  analysis  of 
stones  from  Newburgh,  Berea,  Medina,  Twinsburgh  and  Amherst.  Tabulated 
results  given,    your.  Assn-  Eng.  Soc,  Vol.  V.,  p.  176, 

Testing  of.  By  George  P.  Merrill.  Mfr.  6*  Build. ^  April,  i89o,  et  seq.,  pp.  78, 
io4, 128.  See  also,  in  the  same  numbers.  The  Physical  and  Chemical  Properties 
of  Rocks. 

Tests  and  Observations  on  Buiiding  Stones,  Paper  by  J.  A.  L.  Waddell,  giving 
and  discussing  the  results  of  a  series  of  tests  on  Western  building  stone.  Jour, 
Assn.  Eng.  Soc,  Feb.,  1890.  Vol.  IX.,  pp.  33-43. 

Of  the  U.  S.  Report  on  in  Vol.  X.,  U.  S.  Census  1880.  Quarto,  400  pp.,  and  58 
full  page  colored  plates.  Gives  composition,  distribution,  physical  properties 
and  quarry  statistics.  H.  Rep.  Misc.  Doc.  4a,  pt.  jo,  47th  Congress,  2d  Sess., 
1884. 

Use  if.  By  James  Gowans  before  the  Edinburgh  Arch.  Assn.  A  practical 
papertreatingof  the  various  branches  ol  stone  building  construction.  Eng. 
News,  March  24,  i883,  pp.  i33-5. 

Used  in  New  York  City.  Paper  by  Dr.  Alexis  K.  Julie  n,  describing  the  varieties 
of  stone,  their  localities  and  the  edifices  constructed  of  each.  Mfr.  6*  Build. , 
July,  i89o,  et  se<j. 
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Stones,  Building,  continued. 

Used/or  Structural  Purposes  in  Allegheny  Co.,  Pa,  Paper  by  A.  E.  Hunt.  Table 
of  qualities.  Proc.  Engrs.  Soc.  of  W,  Pcnn,,  VoL  V.,  iS89,  pp.  149-64;  discus- 
sion, pp.  i94-9. 

Weight.  Specific  Gravity,  Rates  of  Absorption  and  Capabilities  of  Standing 
Heat  of  Various  Building  Stones.  Table  of  results  of  many  experiments  made 
by  H.  A.  Cutting,  State  Geologist,  Vt.    Enf,  News,  Nov.  27, 18S0.  pp.  404-5. 

Stokers,  Mechanical. 

A  paper  by  Wm.  R.  Roney,  read  before  the  Am.  Soc.  M.  E.,  giving  a  brief  de- 
scription of  the  various  lypes  of  stokers,  and  discussing  the  requirements  to  be 
met.    St.  Ry .  Jour.,  July,  iS9i,  pp.  i53-6. 

The  Roney  Mechanical  Stoker  and  Smokeless  Furnace.  An  illustrated  article  de- 
scribing the  extensive  plant  of  Claus  Spreckels'  Sugar  Refinery,  Philadelphia. 
R.  R.  Gaz.,  Aug.  29.  1890,  x)p.  597-9.  '^^'  ^JT'*  Sept  3,  i89o,  pp.  105-7. 
y^i».  A^r.,  Sept.  5, 1890,  p.  18.  Set.  Am.  Sup*,  Sept.  27,  1890.  No.  769,  pp. 
12279-82. 

By  J.  F.  Spencer.  Gives  brief  history  of  the  subject,  and  describes  fully  a  suc- 
ecssfuUy  working  machine  of  e<ich  type.  Two  plates.  Proc.  Inst.  C.  £.,  Vol- 
CIV.,  ib9i,  Pt.  II.,  pp.  54-67.    Discussion:  pp.  6S-86. 

Stop  Valve.  A  Standard  4S  inch.  Brief  illustrated  description  of  the  standard  48-ia« 
stop-valve  used  in  the  public  works  of  New  York  City.  £»£".  News.  Dec.  i5, 
1888. 

Storage  Batteries.    See  Electric  Batteries. 

Stoves,  Design  and  Construction  of  Cooks  Stoves.  By  J.  L.  Gobielle.  A  descrip- 
tion of  some  of  the  theoretical  and  mechanical  problems  involved.  Illustrated. 
Jour.  Assn.  Eng.  Soc,  Vol.  V.,p.  204. 

Strain  Diagrams.  The  proper  nomenclature  to  use  in  describing  their  various  por- 
tions.   A  discussion.    Lon.  ^xr^m^^,  May  22  and  29,  1885. 

Strain  IndicAlor for  use  at  Sea.  An  instrument  for  determining  the  strains  in  var- 
ious parts  of  a  ship  or  other  structure.  By  C.  £.  Stromeyer.  Before  the  Inst. 
Nav.  Archts.    Illustrated.    Lon-  Eng.,  April  30,  1886. 

Strains. 

/n  a  Cast-Iron  Disk.  By  G.  Leverich  before  the  American  Society  of  Civil  En- 
gineers. Gives  details  and  results  of  an  investigation  to  determine  the  strains 
in  a  cast-iron  hollow  disk  cut  from  the  sinkmg  head  of  a  casting  of  a  Rod- 
man gun.     Trans.  A.  S.  C.  £.,  Vol.  XVIII.,  Feb.,  1888,  pp.  43-5o. 

In  Curved  Dams.    Correspondence  curved  vs.  straight  dams.    See  Dams. 

On  Eng^ine  Shaft.    Graphical  representation  of.    See  Engine  Shaft. 

Graphical  Determination  of  Wind  Strains  in  a  Tower.  Diagrams  with  a  brief 
explanation,  by  Chas.  Steiner.    Eng.  News,  March  21,  1891,  p.  267. 

In  Iron  and  Steel,  Permissible .    Annates  des  P.&*C.,  Dec,  1887. 

In  Materials.    See  Proportional  Resistances. 

Measurement  of  .  A  paper  read  before  the  Brit.  Assn..  by  A.  Mallock,  describing 
a  very  delicate  instrument  for  measurmg  strains  in  mechanical  structures.  It 
can  be  read  to  V»x),uni  part  of  an  inch  and  gives  very  satisfactory  results.  Ry. 
Rev.,  Jan.  10,  i89i,  p.  20. 

In  Metals.  On  the  Permanent  Effects  of  Strain  in  Metals;  on  their  Self-Registra- 
tion,  and  MutucU  Interactions .  A  paper  by  Prof.  R.  H  Thurston  describing 
some  tests  made  on  steel  specimens  previously  strained  in  various  ways,  and 
discussing  effects  of  these  strains.  Trans,  A.  S.C.  E.^  Vol.  XXIV.,  March, 
159-64.     Discussion,  pp.  164-S7.     Reprinted  in  Ry.  Rev.,  May  23,  i89i,  pp.  334-5. 

See  Stresses. 

Street  Cleaning, 

And  Disposal  of  Refuse.  Collection  of  data  from  a  number  of  cities.  Eng,^ 
Build  Rec,  Nov.  29,  i89o,  pp.  410-I1. 
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Street  Cleaning,  continued. 

Glas£cw.     Description  of  methods  in  use.       En^r,  News,  Aufoist  33,  i8S4,  p.  97. 

London  Street  Sweeping^,  An  account  of  the  system.  En^T'  AVws,  June  9, 1877, 
pp.  151-2. 

In  New  York.  A  description  of  the  work,  which  is  under  a  special  commissioner, 
costing  over  a  million  a  year.    San.  Eng^.,  May  28.  1885. 

Paris,  A  descriptive  paper  by  L.  Soulerin  being  a  translation  from  the  French. 
Eng.  News,  July  4, 1878,  p.  21 5. 

In  Paris.  By  H.  Vivarrez.  Examination  of  the  methods  adopted  by  the  mun- 
icipal government  of  Paris  for  the  removal  of  mud,  etc.,  from  the  streets.  Lon. 
En£,,  Jan.  7,  14.  etc.,  i887. 

In  Paris-  Brief  article  from  N.  Y.  Herald,  describing  methods  employed.  Eng. 
News,  Aug.  22, 1891,  pp.  173-4.    Sci.  Am.  Suf.,  No.  818,  Sept.  5,  Ii^9I. 

Street  Sweeping  Machine  v(\i\K^^\t,y2X^^i^^  sweepings  into  a  cart.  Described 
and  illustrated.    Not  patented.    Lon.  Eng,^  Oct.  2,  i885. 

Street  Sleeping  Machine  Used  in  Providence,  R.  I.    Described  and  illustrated  in 
Eng.  News,  July  3i,  1886. 

See  Pavements,  Stone,  Wood,  etc. 

Street  Construction. 

Laws  Regulating  Taxation/or  Street  Construction  a^td  Maintenance  in  American 
Cities.  A  digest  of  the  laws  of  several  cities,  relating  to  paving,  sewers,  water 
pipe,  etc.    Eng.  News,  March 21,  i8gi,  pp.  281-2. 

Street  Improvement  in  Omaha.    By  A.  J .  Grover.    Gives  a  short  history  and  cost 
of  the  improvements  at  Omaha.    Proc.  Ned.  Assn.  Eng.  andSur.,  Vol.  1, 

Street  Lighting. 

By  T.  A.  Skelton.  Treatsof  the  use  of  lenses  and  reflectors.  Van  Nos.  Eng. 
Mag.,  Vol.  IX.,  p.  125. 

See  Lighting. 
Street  Pavements. 

See  Pavements.    Pavings 

Street  Railway  Accidents  in  St  Louis.    List  of  accidents  from  Jan.  to  Aug.,  i89i. 

Eng.  News,  Sept.  26.  iSgi,  PP.  29 1-2. 
Street  Railway  Cars. 

Car  Fenders.    Abstract  from  report  of  the  Mass.  Railroad  Commission,  as  to 

their  efficiency,  and  adaptability  to  four  wheel  cars.    Illustrations  of  proposed 

forms  are  given.    Eng.  News,  Feb.  21, 1891.  pp.  170-2. 

Funeral  Cars.    Several  papers  describing  funeral  cars  of  various  lines.    Illus. 
St.  Ry.  Rev.,  Aug.,  iJgi,  pp.  314171  etseg. 

Rowan  Steam  Carriage,  Full  Description  of  the,  which  was  awarded  a  gold  me- 
dal at  the  Antwerp  tramway  trial.  Various  forms  of  carriage  and  motor, 
their  capacity  and  fuel  consumption.    Sci.  Am.  Sup.,  May  i5,  1886. 

Street  Railway  Curves. 

And  Switches.  Measurements  0/ Curves  and  Switches  for  Street  Railways.  A 
valuable  article  by  Wm.  Rydler,  C.  E.,  giving  several  practical  suggestions 
concerning  this  sometimes  troublesome  task.  StRy.  7our..,  March,  i89o,  Vol. 
VI.,  p.  io9. 

Aleasurements  0/  Curves  and  Switches  for  Street  Railways.  A  brief  note  of  some 
interest  explaining  methods  of  measuring  existing  curves  on  street  railways 
with  tape  alone.    St.  Ry.  your..  Oct.,  1889. 

Resistance  on  St.  Rsiilwsiyii     Wright     your.  Assn.  Eng.  Soc,  Vol.  Ill,  p.  152. 

Street  Railway  Rails. 
See  Rails. 
26 
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Street  Railway  Track.  A  paper  by  T.  G.  Gribble,  describing  several  systems  of 
construction  used  in  Entrland.  discussing  various  elements  of  stability  and 
giving  "General  Conclusions"  as  to  requirements.  A  method  of  laying  out 
spirals  and  turnouts  is  also  given  with  accompanying  tables.  Trans.  A.  S.  C 
E„  Vol.  XXIV.,  Feb.,  1891.  Paper  No.  464,  pp.  80-128.  Discussion,  ppw 
lag-iSS. 

Extracts  from  a  paper  by  T.  G.  Gribble,  read  before  the  Am.  Soc.  C.  E.,  dis- 
cussing the  stability  of  various  types  of  construction.  St>  Ry.  Jour.,  Feb,  i8qi, 
pp.  8.^. 

Improvement  of.  Paper  by  E.  E.  Russell  Tratman.  This  is  a  valuable  and  timely 
discussion  of  this  subject.  The  paper  is  illustrated  by  6  plates.  Trans,  A.  S. 
C  E.,  March,  i89o,  Vol.  XXII.,  pp.  i35-2o8. 

Joints.  By  A.  W.  Wright.  Illustrated.  Jour,  Assn.  Engr,  Soc.,  Vol.  IIL 
p.  a64. 

New  York  Approved.  Cross  section  of  track  and  substructure  (from  Park  Eng- 
ineer M.  A.  Kellogg's  report  of  Nov.  5, 1888),  which  has  been  accepted,  and  its 
specifications  adopted  for  street  railroads  in  New  York  City.  Gives  rail  sec- 
tion and  cost  of  laying.    Eng--  &•  Build,  Rec.^  Jan.  5,  1889. 

Providence,  R.  /.,  Girder  Rails,  which  rest  on  a  cement  foundation.    Illustrated^ 

Ens'.  News,  July  31,  1886. 
See  Electric  Railroads. 

Street  Railways. 

An  illustrated  description  of  the  Mekarski  compressed  air  car,  several  of  whicb 
are  now  working  on  a  London  road.    Lon.  En£r.%  March  23,  1888. 

By  W.  B.  Adams  before  the  Soc.  of  Arts.  Treats  of  the  construction  of  tramways, 
vehicles,  haulage  and  uses.     Van  Nos.  En^,  Ma£.,  Vol.  VI.,  p.  177. 

By  D  Gallon.  Before  Soc.  of  Arts.  Discusses  the  cost  of  operating  by  horses, 
and  then  considers  the  various  methods  which  have  been  proposed  for  furnish- 
ing motive  power.     Van  iVos.  En^.  Ma£.,  Vol.  XVI.,  p.  391. 

By  Robinson  Souttar  before  the  Inst.  C.  E.  Part  I,  Construction:  Part  II,  Me- 
chanical Motive  Power.    En^.  News,  October— Dec.  S,  1877. 

Birmingham  Steam.  A  comprehensive  account  of  the  working  ot  thirty-three 
miles  of  steam  tramways  m  Birmingham,  England.  Lon.  Engineer,  March  18, 
1887. 

Car  Propulsion.  Horse-power  used  in.  By  Aug.  W.  Wright.  An  attempt  to 
determine  the  power  actually  consumed  on  street  car  propulsion,  both  for  start- 
ing and  for  maintaining  uniform  motion.  Experimental  data  on  Chicago  car 
lines  used  in  the  discussion.  An  important  contribution  on  a  subject  on> 
which  exact  information  is  very  meagre.    Jour.  Assn.  Eng.  Soc.,  Vol.V.,  p.  88. 

Cars.  Spring  Propulsion  for.  By  E,  H.  Leveaux.  Gives  details  of  a  scheme  for 
the  use  of  springs  for  motive  power     Van  Nos.  Eng,  Mag.,  Vol.  XV.,  p.  ao. 

Compressed  Air.  A  review  of  the  Vinccnnes-Ville  Evrard  compressed  air  tram- 
way, which  has  been  in  operation  for  nine  years.  Illustrated.  Sci.  Am.  Sup,^ 
March  17, 1888. 

Convention.  Held  at  Minneapolis,  October,  i889.  Complete  reports  of  proceed- 
ings, coverinfir  much  matter  of  interest,  in  St.  Ry,  Jour.,  November,  1889.  St. 
Ry.  Gaa„  October,  1889. 

Construction  of.  By  W.  Wharton,  Jr.  A  consideration  of  the  details  of  con- 
struction, with  plates  of  rail  sections.    Proc.  Eng,  Club,  Pkila,,  May,  i885. 

For  Country  Roads.  By  Ed.  E.  R.  Tratman.  Description,  with  estimate  of  cost 
per  mile.    To  be  operated  by  steam.    Illustrated,    ^^r^.  A^^te^j,  April  3,  1886. 

Electric,  Cable,  Horse  and  Other,    How  to  build,  maintain  and  operate.  A  series 
of  articles  by  C.  B.  Fairchild  of  considerable  value  and  interest.  (Written  in  a 
popular  style.)    Fully  illustrated.     St.  Ry.  Jour,,  March,    1890.  Vol.  VL,  p» 
143,  et  seq. 
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Street  Railways,  continued. 

Electricity  as  Applied  to  Street  Railways,  Paper  by  Frank  J.  Sprague  before 
Kansas  City  Electric  Lisht  Convention.  Reprint  in  Elec,  Rev.,  March  3i,  f89o, 
p.  330. 

In  England.  Translation  of  a  report  upon  by  the  Chief  Engineer  of  Public  Ways, 
Paris,  with  especial  reference  to  styles  of  1  ails  and  supports.  Illustrated.  Eni". 
News,   Jan.  16,  1886. 

European  Street  Railway  Practice.  An  elaborate  report  by  Osborne  Howes,  Jr. 
to  the  Boston  Transit  Commission.  Subjects  investigated  are:  Street-Cars, 
and  Conditions  controlling  their  operation,  underground  roads,  elevated 
roads,  railroad  terminals,  rates  of  fare  and  street  widenings.  The  first  partis 
given  in  Evgr,  News,  Nov.  21,  i89i,  pp.  428-3.  Full  report  in  Ene"-  Rec,  Nov.  21, 
^,  and  Dec.  5,  i8qt.  The  latter  portion  of  the  report  dealing  with  the  under- 
ground railways  of  London  and  the  Berlin  and  Liverpool  elevated  railways, 
is  given  in  Engr,  News,  Dec.  S,  pp.  532-4,  49-50.  Abstract.  St.  Ry.  Jour.,  Dec, 
i89i,  pp.  678-82. 

Of  Great  Britain.  A  letter  from  Mr.  Rufus  Martin  describing  English  prac- 
tice in  street  railways  and  street  paving.    St.  Ry.  Jour.,  Nov..  1^89. 

Kansas  City  and  Omaha.    St,  Ry.  Jour.,  March,  1890,  Vol.  VI.,  p.  113. 

Of  Liverpool.  Description  of  the  construction  and  operation  of  the  city  tram- 
ways. Abstracted  from  the  report  of  the  City  Engineer.  Lon.  Engineer, 
May  21, 1886. 

Mechanical  Traction  on.  By  J.  L.  Hadden.  A  paper  before  the  Soc.  of  Arts, 
giving  conditions  that  should  be  imposed  upon  the  machine  and  systems  gen- 
erally.    Van  Nos.  En^.  Ma£'.,  Vol.  XVIII.,  p.  439. 

Motive  Power /or  Street  Railways.  Comparison  of  methods  by  R.  J.  McCarty, 
at  the  October  Convention  of  the  Am.  St.  Ry.  Assn.  St.  Ry.  Jour,,  Nov.,  1890. 
Also  report  of  Committee  on  Electric  Motive  Power  Technically  Considered, 
pp.  522-4.    Abstracted  in  En£;  News,  Nov.  i,  1890,  pp.  394-5. 

Motor  for  Street  Railways.  Results  of  experiments  by  Jur>'  on  Railway  Appli- 
ances at  the  Antwerp  Exhibition.  Steam,  electric,  and  compressed  air  mot- 
ors compared.  Van  Nos.  En£r.  Ma£,,  March.  1886;  also  Set.  Am.  Sup.,  Feb. 
27>  1886. 

Motors  other  than  Animal,  Cable  and  Electric.  A  report  on  steam,  gas,  com- 
pressed air  and  chemical  motors,  as  applied  to  street  car  propulsion,  by  Mr. 
H.  H.  Windsor.  Secretary  Chicago  City  Railway  Company,  read  at 
Convention  of  Am.  St.  Ry.  Assn.  at  Minneapolis,  i8i9.  St.  Ry.  Gaz.,  Oct 
X889. 

OperatiniT  Expenses. 
And  Receipts  of  the  Chicago  City  Railway.     Annual  Report  for  i8qo,  of  Pres- 
ident C.  B.  Holmes  of  the  Chicago  City  Railway.    A  few  extracts  in  Eng", 
News,  Jan.  3i,  i89i,  p.  195. 

Cost  of  Traction  on  Street  Railways  in  England.  Receipts  and  operating  ex- 
penses of  the  steam,  horse,  electric  and  cable  cars  of  Birmingham,  Eng. 
From  Lon.  En£,    Eng-,  News,  Oct.  24,  i89i,  pp.  395-6. 

In  New  York  and  Brooklyn,  Table  giving  an  itemized  statement  of  cost  of 
operating  the  twenty-six  lines.  St.  Ry.  Jour.,  July,  1891,  p.  347.  Compiled 
from  Report  of  N.  Y.  R.  R.  Commissioners. 

Of  the  Principal  Street  Railways  in  N,  Y.  State.  Year  ending  June  30,  i89o. 
Table  compiled  from  reports  of  railroad  commissioners.  St.  Ry,  Jour,, 
Aug.,  i89i,  p.  4o6. 

See  Electric  Railroads^  Street. 

Permanent  Way ,  A  new  paper  by  James  More,  discussing  the  merits  of  various 
systems,  and  the  best  methods  of  construction.  lUus.  Proc.  Inst.  C.  E,,  Vol. 
cm.,  i89i,  pp.  20X-30. 
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Street  Railways,  continued. 

Of  Pittsbur£^h  and  Allegheny ^  Pa.  Map  and  descriptions,  illustrations,  etc. 
St.  Ry.  Jour.,  May,  i89o.  p.  254.    Oct.,  1891.     Souvenir  No.  pp.  i-6o. 

The  Relative  Economy  of  Cable,  Electric  and  Animal  Motive  Power  for  Street 
Railways,  Tables  giving  description,  cost  and  operating  expenses,  of  10  cable 
lines,  zo  electric  lines  and  3o  lines  operated  with  animal  power,  with  compari- 
sons in  various  items.  From  Census  Bulletin  No.  55.  By  C.  H.  Cooley.  Ab- 
stract. Ry.  Rev.  May  9,  i89z,  pp.  293-2.     Eng^.  News,  May  23,  i89f ,  pp.  487-9. 

Relative  Economy  of  Electric,  Cable  and  Horse  Railways.  A  paper  by  J.  S.  Bad- 
ger, read  at  the  St.  Ry.  Convention,  Pittsburg.  A  comparison  of  the  best 
available  data  shows  electricity  to  be  the  most  economical  power.  Tables  of 
data  given.    Abstract,  Eni!-.  News,  Oct.  24. 1S91,  p.  394. 

Relative  Value  of  Steam  and  Street  Railways.  A  paper  by  Geo.  W.  Mansfield, 
read  before  the  Boston  Soc.  Arts,  giving  some  facts  regarding  the  passenger 
traffic  of  steam  and  street  railroads.  Seven  tables.  St.  Ry.  Jour*,  May.  i89i, 
pp.  261-4. 

Report  of  the  ninth  annual  convention  of  the  Am*  St.  Ry.  Assoc.,  at  Buf&lo. 
October,  i89o.  St,  Ry.  Jour.,  Nov.,  i89o.  St.  Ry.  Gas.,  Oct.,  i89o.  Conventi4m 
Number. 

Robinson  Radial  Car  System.  Adapted  especially  to  short  curves  such  as  occur 
on  street  railways.    Illustrated,    Elec,  En£^.^  Oct.  1. 1897. 

Steam.  Two  papers  with  long  discussion,  giving  requisite  conditions  and  de- 
scribing those  at  Sydney,  Australia,  in  Proc.  Inst.  C.  E.,  Vol.  LXXIX.,  pp. 
98-215. 

Of  St.  Louis,  Mo.  A  review  of  principal  street  car  lines  in  St  Louis,  with 
map  of  city  showing  location  of  various  systems.  St.  Ry.  Jour.,  Feb.  1890. 
p.  56. 

The  Tramway  Spiral.  Paper  by  Mr.  T.  G.  Gribble.  Location  of  curves  by  ordi- 
nates.    St,  Ry.  Jour.,  Oct.,  1890,  pp.  493-4. 

Street  TrafRc. 

Results  of  Some  Observations  on,  as  to  tonnage  and  falls,  for  granite,  wood  and 
asphalt  pavements.  Observations  made  in  ten  cities  in  the  United  States,  tin- 
der the  direction  ol  Capt.  F.  V.  Greene.      Trans.  A.S.C.  E.,Vo\.Y,N.  p. 

123. 

Growth  of  City,  Gives  five  diagrams  showing  the  internal  passenger  movement 
in  New  York,  Brooklyn  and  London,  with  comment  on  the  same.  Eng:  News, 
Oct.  15  and  22,  1887. 

Streets. 

Grade  Intersections.  By  F.  A.  Calkins.  Gives  a  number  of  examples  of  actual 
practice  in  the  city  of  New  York.    Eng,  News,  Feb.  26,  i887. 

See  Municipal  Engineering.    Mexico.     Trees. 

Streets  and  Highways.  European  Streets  and  Highways.  Full  review  of  a  valuable, 
consular  report  of  over  6oo  pages,  concerning  streets,  pavements  and  roads. 
Eng.  Record,  Dec.  5,  i89i,  p.  3. 

Strength,  Elasticity,  Ductility  and  Kesilience  0/  Materials  of  Machine  Construe 
tion.  By  Prof.  R.  H.Thurston.  Gives  particulars  of  the  testing  of  a  large 
number  of  woods  and  metals  on  an  automatic  registering  machine.  Describes 
the  machine,  method  of  operation  and  interpretation  of  diagrams.  Trans.  A. 
S.   C  E..  Vol.  II.,  p.  349. 

Strength  of  Alloys  at  Different  Temperatures.  Abstract  of  a  paper  by  Pi  of.  W.  C. 
Un^\in,  and  giving  strength,  elongation  and  reduction  of  area,  etc.,  for  various 
alloys  at  different  temperatures.    Mechanics,  Nov.,  i889. 

Strength  of  Beams.    See  Beams. 
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Strength  of  Materials. 

By  S.  W.  Robinson.  A  discussion  of  beams  of  uniform  resistancCf  the  beam 
forming  i>art  of  the  loading.     Van  Nos,  En£.  Magr.*  Vol.  XVI.,  p.  1^. 

By  S.  W.  Robinson.  Treats  of  the  general  theory  of  the  beam  and  strength  of 
wrought-iron  bridge  members,  with  practical  formulas  for  beams,  struts,  col- 
ums.  etc.  Gives  extended  comparisons  of  formulae  with  exx>eriments.  Van 
Nos.  Eng-.  Mag-,,  Vol.  XXVI..  pp.  4o9  and  487.    Also  p.  60  oi Science  Series. 

A  paper  from  the  German  of  Ludwig  Spangberg.  giving  details  ot  experiments 
made  to  ascertain  the  behavior  of  metals  under  repeated  strains.  Describes 
the  apparatus  and  gives  tables  of  tests.  Van  Nos,  Eng,  Mag,t  Vol.  XV.,  p. 
449  to  548. 

By  Wm.  Kent.  Gives  in  a  very  clear  mannei  the  present  state  of  our  knowledge 
on  the  strength  of  engineenng  material.  Urges  the  importance  of  better  tests 
Van  Nos.  Eng.  Mag.y  Vol.  XX.,  pp.  39  and  i29.    Also  Science  Series  No.  4i. 

Atomic  Volume  and  Tensile  Strength.  A  discussion  of  their  apparent  relation. 
By  R.  A.  Fessenden,     Elec*  Worlds  Aug.  22,  i8gi,  pp.  123-5. 

Calculations  of  Dimensions  as  Defending  on  the  Ultimate  Working.  By  Dr. 
Weyrauch.  Treats  of  Wohler's  law,  Launhardt's  and  Weyrauch's  formulae, 
etc.     Van  Nos.  Eng»  Afag.,  Vol.  XXIV.,  p.  325. 

And  Elasticity  of  Material.  By  Wm,  J.  Millar.  Describing  some  experi- 
ments upon  the  strength  and  elasticity  of  iron.  Van  Nos.  Eng.  Mag.,  Vol. 
XXII.,  p.  203. 

Endurance  Tests  of  Metals.  By  C  A.  MatshalL  Gives  discussion  of  various  ex- 
periments on  the  effect  of  repeated  stresses.  Illustrated,  pp.  17.  The  Technic, 
Univ.  of  Mich.,  No.  2.  new  series,  p.  7,  1887. 

Gives  the  tests  that  material  supplied  for  locomotives  on  the  Missouri  Pacific 
Railroad  must  stand.    Nat.  Car  6*  Loco.  Build.,  Dec.  1887. 

Normal  Working  Loculs  for  Building  Materials  and  Structures  adopted  by  the 
Austrian  Association  of  Engineers  and  Architects,  a  summary  of  a  committee 
appointed  by  above  Association,  giving  in  tabular  form  the  principal  conclu- 
sions. Abstracted  from  Wochenschrift  des  Osterreichisehen  Ingenieur  und  Arch- 
itekent  Vereins,  i889,  Proc.  Inst.  C.  E.,  Vol.  XCVII.,  p.  428,  London,  i889. 

Observations  on  the  Stresses  Developed  in  Afetallic  Bars  by  Applied  Forces.  By 
Theodore  Cooper.  Gives  an  account  of  the  lines  of  shearing  stress  as  shown  by 
a  change  in  the  external  appearance  of  the  specimens.  Illustrated.  Trans. 
A.  S.  C.  E.,  Vol.  VII.,  (1878),  pp.  174^2. 

Rate  of  Set  0/ Metals,  subjected  to  stress  for  considerable  periods  of  time.  Illus- 
trated.    Trans.  A,  S.  C  E.,  Vol.  VI.,  p.  28-38. 

Repeated  Loads.  Some  new  and  important  facts  covered  by  Prof.  Bauschinger, 
reviewed  by  Prof.  Unwin  in  Lon.  Engineer,  Dec.  10, 1886. 

Tenacity  of  Metals  and  their  Resistance  to  Torsion,  by  R.  H.  Thurston.  Trans. 
A.  S.  C.  E„  Vol.  VII..  (1878).  pp.  169-73. 

Some  Tests  on,  at  the  laboratory  of  the  Univ.  of  Minn.  Gives  tension,  compres- 
sion, and  transverse  tests  of  white  pine  and  of  brick  and  stone  in  compression 
and  cross  breaking.  By  Prof.  Wm.  A.  Pike.  7<?«r.  Assn.  Eng.  Soc,  Vol.  IV., 
p.  c63. 

Shearing  Strength  of  Iron  and  Steel.  Results  of  experiments  at  University  Col- 
lege, London.    Proc.  Inst.  C  E.,  Vol.  XC,  p.  382. 

Under  Repeated  Stress.  The  derivation  of  new  formulas  from  the  experiments 
of  Wohler  and  Spangenburg.  by  Prof.  Merriman.  Van  Nos.  Eng,  Mag.,  Feb.. 
1885. 

Weyrauch  Formula.  A  discussion  by  a  number  of  engineers  of  the  formulas  for 
the  strength  of  material.     Van*  Nos.  Eng.  Mag.,  Vol.  XXVII.,  p.  513. 

See  Iron,  Crushing  Strength  0/ Metals. 
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Strength  of  Slates. 

Tests  of  Rutland  and  Washington  County  Slates.  B7  J.  T.  Williams.  Contains 
results  of  experiments  made  on  testing-machine  at  Rensselaer  Polytechnic 
Inst.     Van  Nos.  Eng,  Mag.^  Aug.,  18S6. 

Strength  of  Steel. 

An  account  of  a  few  severe  driitmg,  punching  and  bending  tests  on  a  soft  steel 
low  in  phosphorus.  A  tension  test  gave:  elastic  limit. 35.740  per  sq.  in. :  ultimate 
strength,  49,94o  per  sq.  inch:  elongation  in  8  degrees,  ^\i  per  cent.;  reduction 
in  area,  67.27  per  cent.    En£^.  News,  Sept.  2U,  i889.  Vol.  XXII.,  p.  294. 

Drifting  Tests  of  Structural  Steel,  Extract  from  letter  of  Mr.  A.  C.  Cunning- 
ham, C.  E.    Illustrated.    £ng,  News^  May  18.  18S9. 

0/  Structural  Steel.  A  letter  by  Theodore  Cooper  showing  no  advantage  in 
reaming  punched  holes  in  soft  steel,  and  recommending  the  use  of  drifting 
test.    Eng.  News,  May  2S,  1889. 

See  Steel,  Tests, 

Strength  0/  Welds  in  Wire  Hopes  and  Wire,    Tests.    See  Wire  Ropes, 

Stresses. 

In  Bridges  for  Concentrated  Loads,    See  Graphical  Method, 

Defection  0/  Framed  Structures  and  Distribution  of  Stresses  over  Redundant 
Members,  By  Prof.  J.  B.  Johnson.  Jour.  Assn.  Eng,  Soc.,  May,  1890,  pp. 
242-53. 

Determination  of  the  Stresses  in  Elastic  Systems  by  the  Method  of  Least  Work. 
By  Wm.  Cain.  Demonstration  and  application  to  arches,  beams,  and  trusses 
with  redundant  members.  Trans,  A.  S.  C.  E.»  Vol.  XXIV.,  April,  1891,  pp. 
265-308. 

Elevation  of  the  Limit  of.  A  paper  describing  a  series  of  experiments  to  deter- 
mine tacts  in  regard  to  the  operation  of  the  law  called  the  elf'vation  of  the 
limit  of  stress,  with  miscellaneous  experiments  to  determme  physical  phenom- 
ena accompanying  rapid  alternation  of  strain  and  rest.  Report  of  the  L\  S» 
Boardof  Testing,  etc..  Vol.  I.,  1881,  pp.  107-21. 

In  Single  Intersection  Trusses.  Position  of  live  load,  giving  maximum  values,  an- 
alytically determined,  and  tables  computed.  By  Wm.  Cain.  Van  Nos,  £ng» 
Mag.,  March,  1885. 

In  Statically  Indeterminate  Structures,  Articles  giving  demonstrations  and  ap- 
plications of  various  methods  of  determinmg.  Ind.  Eng.,  Aug.  22,  Sept.  12,  26* 
Oct.  i7,  24,  i8qi,  et  seg. 

See  Bridge  Stresses.    Strains, 

Structural  Designing,  Some  Conditions  Affecting.  By  Wm.  H.  Burr.  From  Rens. 
Soc.  Papers.  Discusses  many  of  the  present  unsolved  difficulties  in  the  way 
of  rational  designing  of  engineering  structures.  Van  Nos,  Eng.  Mag.,  May, 
188S. 

Structural  Steel,  Tests  of.    See  Strength  of  Materials. 

Structures  on  the  Water  Front  of  San  Francisco^  Cal.    See  Water  Front. 

Working  Loads  for .    See  Working  Loads. 

See  Inspection. 

Struts. 

Stiffness  of.  Gives  results  of  experiments  made  at  Mason  College  to  investigate 
the  influences  oi  vanation  of  load,  of  length,  and  of  eccentricity  of  thrust  from 
centre  of  end  section.    Lon.  Engineer,  Jan.  6,  1888. 

Working  Strength  and  Stiffness.    By  Prof.  W.  H.  Smith.      Lon.  Engineer,  Oct. 
14  and  28,  1S87. 
Subaqueous  Foundations.     See  Foundations. 
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Subaqueous  UnderpinirinK.  By  A.  G.  Menocal.  Describes  the  underpinnins  of 
a  finranite  quay  wall  where  bearing  piles  had  been  destroyed  by  teredo.  Ex* 
cavated  in  six-foot  sections  and  concrete  used  in  sacks.  Trans,  A,  S.  C.  E„ 
VoL  XI..  (1882),  p.  181. 

Submarine  Boats. 

See  Navigation,  Submarine, 

Submarine  Cables.  A  paper  before  the  Royal  Inst,  by  Fleeming  Jenldns  on  the 
construction  of  the  French  Atlantic  cables.  Van  Nos,  Eng^,  Mag-,  Vol.  I.»  p. 
683. 

Sub-Scales.  Including-  Verniers.  By  H.  H.  Ludlow.  The  theory  of  all  Vernier 
measurements  are  concisely  stated  and  the  best  ones  described  and  illustrated. 
Van.  Nos.  En£.  Mag.,  Vol.  XXVII.,  p.  3o3. 

Subways.  See  Conduit.  Cable  Conduits,  Electric  Subways.  Railroads  Under- 
ground. 

Superintendence.    See  Management  of  Men. 

Surveying.    Paper  by  J.  D.  Varney.    Ref.  Ohio  Soc.  Surv.,  i884. 

Cht  the  Increasing  Accuracy  of  a  System  of  Magnetic  Bearings.  By  0»  B.  Land- 
reth.  Gives  method  of  assigning  magnetic  bearing  to  a  survey  in  which  the 
horizontal  angles  have  been  measured  with  transit.  Trans.  A.  S  C.  E.,  May, 
1886. 

A4fustnunt  of  a  traverse  by  the  method  of  least  squares.  Zeitch,f.  Vermessungs- 
toesen,  i8S7,  pp.  249-271,  ^l-oxfj. 

*' Approximate  Times  of  Culminations  and  Elongations,  and  of  the  Azimuths  at 
Elongation  of  Polaris  for  the  years  between  1889  and  i9io."  Prepared  by 
Chas.  A .  Schott,  Assistant  U.  S.  Coast  and  Geodetic  Survey.  U.  S.  C,  6*. 
G,  Surv., Bulletin  No.  14. 

Boundary  Lines.  End  Lines  and  Side  Lines  in  the  U.  S.  Mining  Law  Paper.  By 
R.  W.  Raymond,  New  York,  at  the  New  York  meeting,  February,  1889,  pp. 
20.    Proc,  A,  I.  M.  E.,  New  York  meeting,  1889. 

Chaining,  Errors  in.  By  Prof.  I.  O.  Baker.  Discusses  the  various  sources  of 
error,  and  gives  examples  of  accuracy  attained.    Eng.  News,  Sept,  i9,  1885. 

Chaining,  Errors  in,  A  Report  on,  by  Prof.  Mansfield  Merriman,  giving  proba- 
ble errors  for  different  distances.  Land  Office  Report  of  Secretary  of  Internal 
Affairs  of  Pennsylvania^  1884. 

Chaining t  Errors  in.  Due  to  Lengthening  of  Chain,  by  straightening  of  the 
links.    Eng,  News,  Oct.  3,  i885. 

Chaining^  Precision  oj.  An  investigation  of  the  probable  error  of  chaining, 
due  to  erroneous  manipulation  and  not  from  erroneous  length  of  standard. 
By  Mansfield  Merrimann,  An,  Rep,  of  Sec  y  of  Int.  Affairs  for  Penn.,  1884. 

City .  Laying  Out  and  Monumenting  the  93rd  and  24th  Wards  and  Part  of  the  12th 
Ward  of  New  York  City.  Detailed  account.  Eng,  News,  Feb.  12.  Apr.  9, 
1881. 

Contour  Lines.  By  B.  Feind.  Jour.  Assn.  Eng.  Soc,,  Vol.  VII.,  pp.  89-92. 
(March,  1888}. 

Coordinate.  By  Henry  F.  Walling.  Points  out  a  method  by  which  the  coast 
survey  work  may  be  made  available  in  the  ordinary  operations  of  land  survey- 
ors and  engineers  within  the  districts  of  the  triangulation.  Trans,  A.  S.  C.  E., 
Vol.  VI.,  p.  88. 

Co-ordinate  System,  By  Wm.  £.  McClintock.  Contains  much  practical  matter, 
and  useful  tables.    Jour.  Assn.  Eng.  Soc,  Vol.  I.,  p.  290. 

The  Curve  Ranger,  Illustrated  description  of  an  instrument  involving  similar 
principles  to  the  sextant,  and  by  means  of  which  a  single  observer  can  trace 
out  curves  whenever  the  points  oi  tangency  are  visible  from  several  points  on 
curve.    Sci,  Am.  Sup.o  Jan.  11,  i8qo  p.  11.694.    Eng.  News,  Jan.  18,  i89o,  p.  54. 
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Surveying,  continued. 

Descriptions,  A  paper  read  before  the  Association  of  Provincial  Land  Survey- 
ors, by  Otto  J.  Kiotz.  Printed  by  C.  B.  Robinson,  No,  5  Jordan  street,  To- 
ronto, Ont.,  iS89. 

Elimination  of  the  Effects  of  Local  Attractions  in  Survey  in sr  with  the  Magnetic 
Compass,  Papers  by  Messrs.  D.  H.  Davidson  and  I.  O.  Baker,  read  at  Peoria, 
Jan.  30, 1890.  These  papers  have  particular  reference  to  mine  surveying;.  Rep. 
ofthesth  Annual  Meeting-  of  the  III,  Soc.  of  Engrs,  and  Surveyors,  (sects.) 
Pp.  37-4o,  83-9o.    How  to  Establish  a  True  Meridian,    Ibid.^  pp.  9i-5. 

Elimination  of  Errors  in  Field  IVorh.  By  Wm.  Bouton.  Contains  valuable 
(acts  and  tables  relating  to  accurate  work  in  cities,  with  transit  and  steel  tape 
in  establishing  property  lines,    your.  Assn.  Eng.  Soc,  Vol.  V.,  p.  i5i. 

Establishment  of  Old  Lot  Lines  and  Adjusting  Discrepancies,  By  S.  Willet  Hoag, 
Jr.    Illustrated.    Eng.  News,  May  9  and  16, 1885. 

Exploratory.    See  Canon, 

Exterior  Boundary  of  Townships.  By  Z.  A.  Enos.  Discusses  whether  the  ex- 
terior boundary  line  of  a  township,  as  first  run  or  modified  by  subdivisional 
lines  and  comers,  is  to>  be  regarded  the  true  boundary  line  •  Rep,  III.  Soc» 
Eng,  &*Surv.,  188S,  pp.  9o-ioi. 

Field  Notes.  Their  record  and  preservation.  By  R.  S.  Weitzell.  Report  Ohio 
Soc.  Surveyors,  i884. 

Field  Party,  The  Size  of  a.  By  A.  M.  Van  Auken.  Jour,  Assn.  Eng,  Soc.,  Vol. 
VI.,  p.  397. 

And  Geodesy.  Literature  of ,  lor  the  year  1886.  by  R.  Gerke.  A  con.plete  list  of 
books  and  papers  on  these  subjects  for  1886.  Valuable  for  those  desiring  to 
keep  posted  on  this  subject.  Z^itschr.  f,  Vermessungswesen,  i887.  pp.  475-502, 
514-519, 

Geodetic,    See  Base-Line, 

HydrographiC'  N/w  Sounding  Apparatus  for  Sub-Marine  Researches,  Illustra- 
ted description  of  a  simple  apparatus  for  this  work-  By  E.  Belloc,  in  Le  Geni^ 
Civil.    Reprinted  in  Sci.  Am.  Sup.,  No.  826.  Oct.  31, 1891,  pp.  i3i95-6. 

Hydrographic .  Practical  Notes  on.  By  A.  C.  Both.  Describes  best  mediods  of 
making  such  a  survey.    Eng,  News,  July  29.  1S82,  pp.  257-9. 

Instruments,  Their  Construction  and  Use.  By  Prof.  I.  O.  Baker.  A  series  of  arti- 
cles in  Eng.  News,  Aug.  7,  1886,  et  seq. 

Instruments  for  Measuring  Distance .  Discusses  chains,  tapes,  etc.,  and  telemet- 
rical  instruments  including  the  Porro  telescope.  From  Jackson  s  Survey  Prac 
tice,    Eng.  News,  April  24,  May  22,  June  5,  1880. 

Instruments.    See  Goniograph  (double  sextant).     Tapes. 

Levelling,    See  Hypsometry. 

Ij>cating  Piers.    See  Bridges, 

Logarithmic  Traverse  Tables,  four  places,  from  0  to  36o'\  to  be  used  in  reducing  1 

or  coordinating  topographical  surveys  where  the  azimuth  is  read  up  to    36o^. 
By  Benj.  Smith  Lyman,  in  E.  6^  M,  Jour.,  Dec.  26,  1885. 

Micrometer  Measurement  oi  dihtKTices.  A  constant  base  is  used,  some  12  or  14 
feet  long,  held  either  vertically  or  horizontally,  and  the  angle  subtended  at  the 
telescope  noted  on  a  micrometer.  Is  a  modified  form  of  stadia  surveying. 
Fully  described  and  experiments  given  showing  accuracy,  by  Wm.  Ogilvie. 
Proc.  Provincial  Land  Surveyors,  Canada.  Willis  Chipman,  Sec,  Brockville 
Can. 

Notes  OH  Engineering  Field  Work.  By  Wm.  Cain.  On  levelling,  barometric 
levelling  and  transit  work.  Gives  a  table  of  elevations,  comparing  barometric 
with  trigonometric  work.    Eng.  iVeivs,  April  2,  1881,  pp.  133-=. 
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Surveying,  contiiiued. 

Photoirrafhic  Surveying,  Article  read  before  society  by  H.  K.  Landis,  treating 
this  subject  in  a  general  way  in  its  piincipal  features,  pp.  8.  Illus.  7<nir,  En£> 
Soe..  Lehigh  Univ.,  Nov  ,  i889,  Vol.  V.,  p.  26. 

Photo£rapky  Applied  to  Surveying.  Paper  by  G.  W.  Pearson,  read  before  the 
Engrs.  Club  of  Kansas  City.     Jour,  Assn,  En£,  Soe.,  Vol.  IX.,  Oct.,  i8qo.  pp, 

Photoeraphy  Applied  to  Surveying.  An  abstract  of  the  methods  suggested  in  a 
treatise  on  this  subject  by  Dr.  C.  Koppe.  Brunschweig.  Gives  a  simple  and 
concise  exposition  ot  principles  involved.  Mechanics,  July,  1889,  ^/ r^^..  Vol. 
XI.,  p.  16S. 

The  Rectangular  Coordinate  Method ,  By  H,  F.  Walling.  Recommends  the  gen- 
eral adoption  of  rectangular  co-ordinates  referred  to  points  fixed  by  geodetic 
triangulation.     Trans.  A,  S,  C.  E.,  Vol.  VI.,  (1877),  PP.  88-ic6. 

Triangulation  Errors,  Notes  on  Short  Method  of  Distributing.  Paper  by  A.  E. 
Wackrill.  on  the  approximate  adjustment  of  angles  in  geodetic  surveying. 
Proc.  Inst,  C.  E.,  Vol.  CI.,  i89o.  Paper  No.  2,471,  pp.  349-56:  appendix  contain- 
ing 4  tables,  pp.  2S7-60. 

See  Civil  Engineering,  Engineering,  Leveling,  Mining  Surveying,  Railroad  Lo- 
cation.   Solar  Azimuth.     Village  Plats . 

Surveying  Land. 

Land  Report  of  Committee  on,  with  questions,  answers,  and  problems,  etc.  Rept. 
Ohio  Soc.  Sun'.,  188;. 

JVew  Rules  for  Calculating  the  Contents  of ,  By  J,  W.  Davis.  Van  Nos,  Eng. 
Mag.,  Vol.  XX.,  p.  289. 

About  Corners.  By  F.  Hodgman.  A  paper  describing  means  of  identifying  and 
restoring  lost  land-marks.  Rept,  Mich,  Assoc.  Surv.,  1881.  See  also  Sur* 
veying. 

In  the  Dominion,  A  series  of  articles  giving  the  personal  experience  of  a  survey- 
or.   Gives  full  information  on  this  subject.     Eng.  News,  July  7,  Sept.  29.  1877. 

Manual  of  Instructions  for  the  Survey  of  the  Public  Lands  of  the  United  States, 
This  work  contains  several  tables  for  latitude  and  longitude,  and  magnetic  de- 
clination, specimen  field  notes  and  eight  folding  plates.  Cloth,  pp.  162.  Gov- 
ernment Printing  office,  Washington.  1890. 

Method  of  eliminating  local  attraction  in  a  land  survey^with  needle  compass; 
and  the  limits  of  precision  of  such  work,  by  I.  O.  Baker.  Eng.  News,  Oct.  31, 
188S. 

Surveys  of  the  Public  Lands .  How  to  tell  Township  and  Section  Comers.  De- 
scription of  method  of  surveying  with  details  concerning  monuments.  Eng, 
News,  Jan.  27,  Feb.  10,  1877. 

Surveying  Mines. 

Methods  of  Working  and  Surveying  the  Mines  of  the  Longdate  Iron  Company, 
Virginia.  By  Guy  R.  Johnson.  Description  of  methods  used,  especially 
the  use  of  a  banging  compass  and  clinometer  in  surveying  some  narrow  chutes. 
Trans,  A.  I.  J/.  ^.,  1891,  pp.  11.  Am.  J^r.,June26,  i89i,  pp.  5i5-i6.  Eng. 
News,  June  i3,  i89i,  pp.  559-60. 

By  H.  B.  Sturtevant.  Gives  description  of  the  Lake  Superior  iron  region,  and 
then  treats  of  the  methods  employed  in  subterraneous  surveys.  Proc.  Mich. 
Eng.  Soc,  for  1886-87. 

Shaft-Surveying  at  the  Przibram  Mines.  Abstract  of  a  paper  in  Oester.  Zeit- 
schrift fur  Berg- und  Huettenxveseut  i89o,  p.  ."01.  giving  a  fully  illustrated  ac* 
count  of  some  "extremely  difficult  mine  surveying.  Proc.  Inst.  C.  E.,  Vol.  CIV.^ 
1891,  pp.  J27-9. 
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Surveyinff  Plane  Table. 

An  exhaustive  memoir  on  the  subject,  as  practiced  on  the  U.  S.  C.  and  G. 
Survey.    See  Repeat,  1880. 

By  Josiah  Pierce,  before  the  Institution  of  Civil  Engineers.  Discusses  the  econ- 
omic use  of  the  plane  table  in  topograghical  surveying,  >vith  discussion.  Proc. 
Inst.  C.  E.»  Vol.  XCII.,  pp.  187-256. 

Methods  Used  by  the  United  States  Geolog^ica I  Survey  in  Western  Massachusetts 
in  1886.  A  paper  by  Louis  F.  Cutter,  read  before  the  Boston  Soc.  C,  E.,  de- 
scribing methods  used,  and  giving  data  as  to  accuracy  and  cost.  Includes 
discussion  ol  barometric  work-    Jour.  Assn.  En£^.  Soc,  July,  i89i,  pp.  358-69. 

Surveying  Railroads. 

Railroad  Leveling-,  by  means  of  two  rodmen  and  a  hand-car.  whereby  over  3o 
miles  ol  levels  are  run  in  a  day.  Th.  S.  Hardee,  Trans.  A.S.  C.  £..  Vol.  VI. 
(1877).  pp.  258-262. 

Outfit  for  Railroad .  By  Benj.  Thompson.  Gives  description  of  the  outfit  of  a 
railroad  surveying  party,  and  tells  how  the  work  was  done.  Rep.  Ohio  Soc. 
Surv.  &•  Rn£.,  188S.  pp.  237-244. 

Party,  Organization  of,  for  Preliminary  R.  R.  Survey.^  By  .\,  W.  Wright.  De- 
scribes the  organization  of  a  party  which  surveyed  24  miles  of  the  U.  P.  R.  R. 
m  one  day.    7our.  Assn.  Eng.  Soc,  Vol.  V.,  p.  332. 

Topography  for.  Description  of  method  of  5  ft.  rod  and  hand  level.  By  Theo- 
dore Low.    Eng*  News,  Oct.  ii,  18^4,  pp.  i7i-3. 

Topography,  Its  Use  und  Abuse  on  Railroad  Surveys.  Being  the  summary  of 
an  extended  discussion  on  the  subject.    R .  R.  Gaz.,  Jan.  9,  18*5. 

Transit  Work  in  R.  R.  Surveying.  By  T.  Appleton.  Gives  many  practical  sug- 
gestions for  field  location  surveys.    Jour  Assn.  Eng.  Soc,  Vol.  II.,  p.  147. 

Surveying,  Stadia. 

By  A.  Winslow.  Theory  with  reduction  tables.  //.  Geol.  Survc  Penna.,  Report 
A.  A.    Also  Van  Nos.  Eng.  Mag.,  April,  1S85. 

Description  of  a  method  in  which  the  vertical  arc  of  the  instrument  is  graduated 
according  to  the  tangent.    Eng.  News,  Dec.  10, 1881,  pp.  498-5o2. 

By  Means  of  the  Stadia  or  XQ\^m^XQT,OT  i2L.c\\Qom^iTj.  A  very  good  paper,  de- 
scribing the  various  ways  in  which  it  is  applied,  in  Proc  Inst.  C.  E.»  Vol.  XC, 
pp.  282-3:9. 

Z>tV7^ra//f  for  reducing  distances  and  elevations  in  stadia  measurements.  The 
result  obtained  by  one  reading  of  the  diagram.  Sch.  Mines  Quart.,  Ju\y, 
1886. 

The  Theory  of.  By  Arthur  Winslow.  Treats  of  the  theory  and  practice  of  stadia 
surveying:  gives  tables  of  horizontal  distances  and  differences  of  level  for  the 
reduction  of  field  observations.  The  formulas  and  tables  are  such  as  are  used 
on  the  geological  survey  of  Pennsylvania.  Van  Nos.  Eng,  Mag.,  Vol.  XXX., 
p.  3i3;  also.  Van  Nos.  Science  Ser.,  No.  77. 

Reduction  Tables.  By  Arthur  Winslow.  Corrections  for  horizontal  distances 
and  elevations,  for  vertical  angles  increasing  by  2'  up  to  V>.  Proc  Eng.  Club, 
Phi  la.,  Vol.  IV..  No.  4.    Also  Van  Nos.  Eng.  Mag.,  April,  1884. 

Stadia  Rods. 
Or  Level  Rods,  Designs  for.  The  numerals  are  so  constructed  as  to  them- 
selves form  appropriate  diagrams  from  which  tenths  (or  hundredths)  can  be 
read.  Very  ingenious,  and  doubtless  satisfactory  on  short  sights.  By  Benj. 
S.  Lyman,  in  E.  &*  M.  Jour.,  January.  30,  and  R.  R.  Gaz.,  February  12. 
1S80. 

By  G.  A.  M.  Liljencrantz.    Jour.  Assn.  Eng.  Soc,  Vol.  V.,  p.  360. 

By  I.O.Baker.  Gives  brief  history  of  the  stadia,  discusses  the  principle  and 
formulas,  gives  designs  for  boards  and  diagrams  for  reduction  of  work. 
Eng.  Neivs,  March  12  and  19,  1887. 
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Surveying,  Stadia,  continued. 

By  Geo.  J.  Specht.    Description  of  a  good  pattern  for  stadia  rods  for  Ions 
distances.    En^,  New^^  Jan.  i,  1887. 

The  Porro  Telescope  for  Stadia  Work.  In  this  by  means  of  an  auxiliary  lens 
placed  back  of  the  objective  the  interval  measured  by  the  wires  is  made  pro- 
portional to  the  distance  of  the  rod  from  the  center  of  the  instrument.  By  J. 
B.  Johnson,  Washington  University.    Engr.  News,  Nov.  8,  i89o,  pp.  4i2-]3. 

Railroad.  By  J.  B.  Johnson.  A  series  of  articles  showing  how  the  stadia  rods  may 
be  used  with  advantage  in  preliminary  railroad  surveys.  R,  R.  Gaz.,  Feb.  3. 
et  seq.t  188S. 

Surveying  Topographical. 

By  George  J.  Specht.  Gives  the  stadia  method  of  doing  topographical  work. 
Van  Nos.  En£r.  Mag:,  Vol.  XXII.,  p.  i34. 

By  the  Plane-table  and  Stadia,  with  methods  of  its  use  for  surveys  of  railways, 
roads,  etc.,  as  practiced  in  Switzerland  and  France.  Very  simple  presenta- 
tion of  the  theory,  with  cost  of  such  surveys,  fully  illustrated.  By  M.  J.  Meyer, 
Chief  Engineer  of  Railways  of  Western  Switzerland.  Proc.  Soc,  C»  E,,  Paris, 
Oct..  i884. 

And  Records  for  Drainage  Purposes,  By  C.  G.  Elliott.  Gives  experience  and 
practice  of  drainage  surveying.  A  good  paper,  Report  Second  Annual  Meet- 
ing ///.  Soc.  0/  Eng.  &•  Surv.,  p.  43. 

By  the  Transit  and  Stadia.  By  William  Bell  Dawson.  Describes  such  a  survey 
of  180  square  miles  in  Nova  Scotia,  at  a  cost  of  $16.75  P^i^  square  mile.  The 
map  made  on  a  scale  of  503  feet  to  the  inch.  Trans,  A.  S.  C.  E.,  Vol.  Xi. 
(1882),  p.  397. 

•Surveying,  Tunnel. 

Tunnel  Surveying  on  Division  No.  6,  New  Croton  Aqueduct.  Instructive  paper 
gi\ing  methods  employed  and  accuracy  attained.  Illus.  By  F.  W.  Watkms, 
M.  Am.  Soc.  C.  E.  Trans.  A.  S.  C.  E..  Vol.  XXIII. ,  1890,  pp.  i7-3i.  Discus- 
sion, including  the  description,  with  illustration,  of  an  instrument  used  for 
taking  diagrams  on  the  Sudbury  River  Conduit,  ibid,  pp.  3i-8. 

Alignment.  Paper  by  F.  P.  Stearns  giving  an  account  of  some  problems  on  the 
Dorchester  Bay  Tunnel.    Eng.  News*  Aug.  16,  1884,  pp.  74^. 

Surveyors. 

By  H.  D.  Bartholomew.  A  short  account  of  their  legal  status  in  Michigan  and 
other  States.    Rep.  Mich.  Assn.  Surv.,  i^i. 

County.  History  of  the  office  of  County  Surveyor  m  Ohio.  By  R.  S.  Paul.  A 
full  account  of  legislation  relating  to  the  office.     Rep.  Ohio  Soc.  Surv.,  1883* 

And  His  Field  Notes.  A  short  but  interesting  paper  describing  modem  prac- 
tice in  valuable  land.    By  John  L.  CuUey.    Rep.  Ohio  Soc.  Surv.,  i883. 

Judicial  Functions  of.  By  Judge  T.  M.  Cooley.  A  valuable  and  interesting 
paper  relating  to  the  legal  principles  to  be  followed  in  establishing  and  iden- 
tifying land  lines.  Rep.  Mich.  Assn.  Surv.,  1881.  Also  reprinted  in  Report, 
1883.    Eng.  News,  April  16,  1881,  pp.  156-8. 

His  Legal  Status  in  Michigan.  By  L.  S.  Montague,  in  Proc.  Mich.  Eng.  Soc, 
1885. 

Licensed.  Propositions  to  require  examination  and  license  of  persons  desiring 
to  practice  land  surveying.  See  Reports  various  State  societies,  Ohio,  Mich- 
igan, etc. 

The  License  System  for.  By  Samuel  S.  Greeley.  Gives  a  brief  history  of  legis- 
lation relating  to  land  surveying  in  Illinois,  and  advocates  the  system  ot  licens- 
ing surveyors.  Also  gives  text  of  a  bill  .which  was  introduced  into  the  General 
Assemblyof  Illinois,  Feb.  1 5.  1887.  Second  Annual  Report  III,  Soc.  Eng.  6* 
Surv.,  p.  26. 
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Surveys. 

Of  the  City  of  Berlin,  With  description  of  the  means  used  for  preserving  the- 
triancnilation  points,  etc.    Zeitschri/t/,  Vermes  sun jg^swesscHt  p.  193-202. 

Names  of,  in  Ohio.    See  Rep,  Ohio  Soc.  Surv.j  1882  and  1883. 

Boston  Alain  Draina£re,  A  very  fully  illustrated  article,  reprinted  from  Lon.  En- 
gineer^  in  Sci,  Am,  Sup,^  Jan.  16,  i8i6. 

British  Ordnance  Survey,  History  of  in  Blackwood's  Magazine  for  October,  1886, 
Abstract  given  in  Rng^.  News,  Nov.  6,  1886. 

Coast  Survey  Matters,  An  article  on  Political  Scientists,  with  replies  to  ihe- 
same,  one  of  which  is  by  Prof.  Agassiz.  The  Nation,  Aug.  20,  Sept.  3,  Sept. 
i7,  and  Sept.  24, 1885 . 

Of  the  Coast,  By  Lt.  Geo.  L.  Dyer,  U.  S.  N.  This  is  a  42-page  review  of  the- 
history  of  the  survey  of  the  present  contest  between  the  Treasury  and  Navy  de- 
partments for  its  control,  as  viewed  by  a  naval  oflRcer  of  Hydrographic  Office. 
Very  full  extracts  are  given  from  tlie  testimony  before  the  Congressional  com- 
mittee on  the  subject.    Proc.  U.  S.  Naval  Insts,  Vol.  XII.  (1886),  p.  19Q. 

Geodetic ,0/ the  State  0/ New  York,  The  final  report  of  this  work,  which  covers 
about  two-thirds  of  the  State,  includes  valuable  appendices  on  leconnaisance 
and  signal  building,  station  marks,  field  work  and  party  organization,  repeat- 
ing instruments  and  methods,  trigonometrical  leveling,  geodetic  co-ordinates, 
tables  for  map  projection,  etc.  Illustrated  and  accompanied  with  fine  maps. 
215  pp.  quarto.    Saml.  B.  Ward,  Pres,  Brd.  of  Commissioners,  Albany,  N.  K. 

Geographical.  By  T.  DeY.  Carpenter.  Presents  a  scheme  for  the  organization, 
development  and  prosecution  of  a  geographical  survey  in  connection  with  its 
geographical  commission.      Van  Nos,  Ettg^.  Ma£^.,  Vol.  XIX.,  pp.  52  and  163, 

Government  of  Canada.  A  series  of  interesting  articles,  giving  in  the  main  the 
personal  reminiscences  of  a  surveyor,  but  including  a  careful  description  of 
the  methods  used.    Ludicrously  illustrated.     Eng-.  News,  July  10, 1886,  et  seQ. 

Of  the  Great  Lakes,  A  description  of  the  methods  and  work  of  the  U.  S.  Lake 
Survey.    By  Prof.  John  Eisenmann,  Jour,  Assn.  Eng.  Soc,  Vol.  I ,  p.  36o. 

Hydrographic.  Boat  Survey  of  Peace  Creek  and  Caloosahatchie  River,  Fla,  De- 
scription of  survey.   .Eng.  News,  Sept.  9,1882,  p.  3i7. 

Hydrographic  and  Topographic .    See  River  Improvements. 

Accuracy  of  the  Hamburg  City  Survey.  Probable  error  computed.  Zxitschrift 
f.  Vertnessttngswesen,  1888,  pp.  355-64. 

Of  India.  An  historical  and  descriptive  account  by  Gen.  J.  T.  Walker.  Vam 
Nos.  Eng.  Mag.,,  Jan-,  1886.  By  F.  C.  Danvers.  Gives  history  of  the  trigono- 
metrical survey,  with  short  account  of  its  methods.  Van  Nos.  Eng.  Mag ,  VoL 
XVII.,  p.  547.  By  Gen.  J.  T.Walker,  before  the  British  Assn.  for  Adv.  Sci., 
i^S'  A  very  minute  and  satisfactory  account  of  this  work.  Eng.  News,  Sept- 
4,  iii86,  et  sea- 

Lake  Survey'  Final  Report  upon  the  Primary  Triangulation  of  the  Great  Ijikes. 
By  oen.  C  B.  Com  stock,  Superintendent  of  the  Survey.  This  is  the  most  val- 
uable and  important  report  of  American  geodetic  operations  yet  published. 
It  is  a  quarto  of  over  9oo  pp.,  and  XXX.  plates,  giving  a  history  of  the  survey, 
the  field  methods,  reductions  and  results  of  base-line  measurements,  triangul- 
ation, precise  leveling,  etc.  Also  an  account  of  the  elaborate  intercom  parison 
of  yard  and  meter  standards,  being  one  of  the  most  complete  and  accurate 
that  has  ever  been  made.  A  standard  work  of  great  excellence  and  value. 
Prof.  Papers,  Corps  of  Engrs.  U.  S.  A.    No.  24. 

Land  Surveys.  Origin  of  the  U,  S.  System,  Two  articles  of  value .  First  by 
Col.  H.  C.  Moore,  of  St.  Louis:  second  by  Col.  Chas.  WHiittlesey,  of  Cleveland. 
Jour.  Assn.  Eng,  Soc,  Vol.  II.,  p.  282  and  Vol.  III.,  p.  275. 
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Surveys,  contiDued. 

Of  the  City  of  Leipxie.  Description  of  methods  used,  complete  tables  and  cal- 
culations of  co-ordinates.  Method  of  least  squares  applied.  By  Prof.  A. 
Nagie.    Der  Civil  In£enUur,  1887,  pp.  i-42. 

The  Nature  and  Public  Utility  of  Trigonometrical,  General  and  Cadastral  Sur- 
veys. By  G.  H.  Knibbs,  University  of  Sidney,  N.  S.  W. :  pamph.  pp.  4.1,  pub- 
lished by  the  Institute  of  Surveyors,  Sidney.  This  essay  treats  the  subject 
very  fully  and  with  considerable  detail. 

New  Jersey  State,  An  extract  from  the  Report  of  the  State  Survey  of  New  Jer- 
sey, describing  the  work  done  and  the  manner  of  preparing  the  results  for  pub- 
lication.   Enj",  Newst  April  i4, 1888. 

The  New  I.evelin£  Survey  of  France,    Paper  by  C-  Jimcls,  giving  details  of  this 
very  important  work.    Le  Genie  Civil.  Vol.  XVII.,  p.  S.    Abstract  in /^r^r. 
/«!/.  C  i?..  Vol.  CI.,  i89o,  p.  3i3.    See  also  Wochenschriftdes  Osterr.  Jn^,u. 
Arch,  v.,  Aug.  22,  i89o,  No.  34,  pp.  29o-i. 

New  Method  of  Making"  Running  Surveys,  by  using  a  plane  table  on  shipboard, 
running  at  a  uniform  rate,  thus  getting  distances  on  a  base  line.  By  J.  H.  Fill- 
more.   U.  S.  Navy.    Proc.  U.  S.  Naval  Inst-,  Annapolis,  Md..  Vol.  XI. 

Railway  Survey  and  Resurveys.  By  Hosea  Paul.  Chief  En  gr..  T.  &  W.  Ry.  Dis- 
cusses value  and  use  of  old  surveys.    Eng.  News,  Sept.  12,  i89i. 

Report  of  the  Regent's  Boundary  Commission  upon  the  New  York  and  Penn- 
sylvania boundary.  Gives  full  report  of  the  field  work,  and  description  of  the 
location  of  each  mile-stone.    Illustrated  with  many  maps  and  sketches. 

Report  of  Standing  Committee  on  Permanent  Markings  of  Surveys.  Somewhat 
brid"  report  by  A.  L.  Brabazon,  D.  L.  S.,  suggesting  a  method  of  marking 
surveys  permanent  by  a  novel  method.  Refer  all  important  points  in  a  survey 
to  an  origin,  by  co-ordinates:  whenifam^  one  point  can  afterward  be  deter- 
mined or  identified,  the  location  of  all  others  may  be  found  from  recorded  cc- 
ordmates.    Proc.  Assn.  D.  L.  S.,  Ottawa,  Feb.  i889,  p.  39. 

St.  Louis.    See  Sanitary  Survey  of  St.  Louis. 

State.  By  Charles  C.  Brown.  Discusses  the  need  of  state  surveys  And  gives  the 
cost  of  such  work  in  different  states.    Jour  Assn.  Eng.  Soc,  May,  iS{^8. 

Topographical. 
On  the  necessity  of  co-operation  between  the  National  and  State  Governments 
for  this  purpose:  the  arguments  well  stated,  and  facts  of  forjign  topicraphi- 
cal  surveys  are  given.  By  H.  F.  Walling.  A  paper  re  id  befi)re  the  Am. 
Soc.  of  Civ.  Engrs.  at  the  recent  Buffalo  meeting.  Van  Nos.  Enz- Mag., 
Vol.  XXXI.,  p.  33i,  (Oct..  1884). 

And  Cadastral  Survey  of  Illinois.  Report  of  a  Committee  of  the  Western  So- 
ciety of  Engineers  presenting  in  detail  the  advantages  from  such  work  to 
Agricultural,  Mining,  Transportation,  Municipal  affairs,  Science  :ind  Edu- 
cation, giving  estimates  of  cost  and  brief  descriptions  of  similar  work  in  other 
countries.    Jour.  Assn.  Eng.  Soc,  Oct.,  1891,  pp.  465-71. 

And  Related  Surveys  as  Prosecuted  by  the  Government'  ByC.  W.Clark.  A 
very  good  summary  and  detailed  description  of  the  Coast  and  Geodetic  Lake, 
and  the  Mississippi  River  Surveys.    Rep.  III.  Soc.  Eng.  &*  Surv.,  1886. 

For  States.  By  H.  F.  Walling.  A  13-page  article  in  which  are  intelligently 
discussed  the  methods  of  making  State  topographical  surveys,  with  con- 
tours of  "isohupes,"  as  the  author  calls  them.  Jour.  Assn.  Eng.  Soc.,  Vol. 
v.,  p.  i63. 

Sketch  of  the  Topographical  Survey  of  Massachusetts  by  the  United  States  Geo- 
logical Survey,  1S84  to  18^,  A  brief  paper  by  E.  W.  F.  Natter,  read  before 
the  Boston  Soc.  C.  E.    Jour.  Assn.  Ene-  Soc,  July,  1891,  pp.  356-7. 
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Surveys,  continued. 

0/  St.  Louis,  Mo.  Brief  description  of  methods,  with  statement  of  cost  to  date. 
ByO.  W.  Connet  in  the  Techno^raph,  Abstract,  Efti".  Record,  Oct.  3,  i89i^ 
pp.  283-4. 

0/ the  U.  S.  Lake  Survey,  Method  by  Transit  and  Stadia.  See  Primary  Tri- 
angulation  of  the  U.  S.  Lake  Survey.  Prof.  Papers  Corps  of  En^r ,  U.  S. 
A.,  No.  24. 

Town  Boundary  Survey  of  Massachusetts,  A  paper  by  C.  H.  Van  Orden,  read 
before  the  Boston  Soc.  C.  E.,  describing  the  triangulation  used  in  fixing  town 
monuments,    your.  Assn.  Eng^-  Soc,  July,  1891,  pp.  36q7-4. 

See  Land, 

Sun,  Physical  Constitution  of.  A  lecture  by  Prof.  C.  A.  Young,  giving  the  results 
ofthe  latest  investigations.    7our.  Frank.  Inst.,  March,  i885. 

Sustaining  "Walls.  An  elaborate  study  of  the  French  practice  of  building  sustain- 
ing walls  with  arches  and  arch  buttresses.  Fully  illustrated.  Set.  Am.  Sup., 
Feb.  26,  1887. 

Switches.    See  Raitroad  Track.    Railroad  Switches. 

Tabulating  System.    See  Electric  Tahilating  System. 

Tacheometry.    See  Surveying". 

Tanning.    Electricity  Applied  to.    See  Electricity  in  the  Art  of  Tanning. 

Tapes,  Steel. 

By  J.  L.  Cully.  Gives  description  of  the  tapes,  with  prices,  manufactured  by 
different  firms,  and  makes  suggestions  relatmg  to  their  use.  7<?ar.  Assn.  Eng, 
Soc,  August,  1887;  Eng.  News,  Sept.  3, 1887.    See  Base  Measurement. 

Accurate  Measurements  by  the  Steel  Tape  and  Steel  and  Brass  Wires.  "Geoda- 
tische  Langenmessungmit  Stahlbandern  und  Metalldrahten  von  Edv.  Jaderin, 
Stockholm,  1885."  This  is  a  fifty-seven  page  pamphlet  reprint  in  German, 
from  the  proceedings  of  the  Royal  Swedish  Academy  for  i885,  by  Mr.  Jaderin 
the  author  of  a  new  system  of  accurate  measurements  by  the  steel  tape  and 
metallic  wires.  It  gives  a  careful  account  of  the  various  tests,  determinations 
of  constants,  and  results  of  measurements  of  primary  bases  previously  meas- 
ured by  primary  base  apparatus.  No  pieHminary  work  required  on  the  line, 
the  wires  bemg  stretched  between  tripods,  which  are  moved  along  with  the 
work.  Elevations  of  tripods  taken  by  a  spirit  leveling  instrument  a  25  meter 
tape  used  aad  stretched  by  a  spring  balance.  Many  reduction  tables  given. 
When  the  steel  and  brass  wires  are  used  in  conjunction,  an  accuracy  of  one  in 
one  million  is  attainable  even  in  clear  weather.  It  is  probable  that  these  re- 
sults, together  with  some  equally  accurate  obtained  recently  on  the  Missouri 
River  Sur\'ey,  will  lead  to  new  modifications  of  geodetic  methods.  Cuts  of  ap- 
paratus given. 

Also  ''Expose  Elementaire  de  la  Nouvelle  Methode  de  M.  Edouardjarder  in  pour  la 
mesure  des  Droites  Geodesivues  au  moyen  de  Bandes  d'Acier  et  de  Fils  Metal- 
liques.  Par  E.  P.  E.  Bergstrand,  Ingenieurau  Bureau  Central  d'Arpentage 
a  Stockholm,  1885."  This  a  forty-eight  page  pamphlet  in  French,  describing  the 
methods  of  Mr.  Jaderin,  with  additional  tables  for  reduction.  Mr.  Berg- 
strand assisted  in  Mr.  Jaderin 's  observations.    Address  the  author. 

Base  Line  Measurements  by  means  of  a  300-ft.  steel  iape.  Methods  by  which 
such  measurements  may  be  made  to  an  accuracy  of  i  in  300.000  or  more.  By 
J.  B.  Johnson,    four.  Assoc.  Eng.  Soc,  Vol.  V.,  p.  4o. 

Base  Line  Measurement.    See  Base-Line  Measurement 

Table  0/ Standard  Steel  Tapes.  ITiis  table  gives  the  length  of  elc\'en  steel  tapes 
as  compared  or  compiled  by  Missouri  River  Commission.  Repi.  of  Missouri 
River  Comm.,  1889,  p.  275Q,  or  Appendix  WW  of  Rept.  Chief  of  Engineers, 
i889. 
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Tapes,  Steel,  continued. 

Use  of,  in  Surveying.  B7  J.  B.  Johnson,  before  the  Ohio  Society  of  Surveyors 
and  Civil  Engineers.  Discusses  the  different  errors  and  their  effects:  the 
limits  of  error:  standardizing  tapes,  etc.    En^.  News,  March  3  and  10, 1888. 

Tar.    See  Coal  Tar. 
Tar  and  Ammonia. 

From  Blast  Furnaces.  Dempster's  apparatus  for  recovering  these  products  de- 
scribed and  illustrated.    Iron^  Sept.  18,  1885. 

From  Blast  Furnaces.  The  present  position  and  prospects  oi  processes  for  their 
recovery.  A  paper  by  Wm.  Jones,  before  Iron  and  Steel  Inst.,  Glasgow* 
Lon.    En£.,  Oct.  16,  i885,  et  seq. 

Technical  Education. 

Paper  by  Alex.  L.  Holley,  before  the  American  Institute  of  Mining  Engineers, 
and  Discussion  together  with  a  Joint  Discussion,  before  this  body  and  the  Am- 
erican Society  of  Civil  Engineers.  June,  1876-  The  whole  covering  146  pp., 
and  containing  the  views  of  the  leading  engineers  and  technical  educators 
in  America,  Mostly  given  to  methods  of  combining  theory  and 
practice.  Accompanying  Vol.  V.,  Ci876\  Trans.  A.  S.  C  -£.,  and  correspond- 
ing Vol.  oi  Inst.  Min.  En^rs.,  See  Education. 

With  Reference  to  the  Apfrenticeshif  System.  A  paper  by  Henry  Cunynghame 
before  the  Society  of  Arts,  London,  with  discussion.  A  very  valuable  review 
of  the  present  anomalous  condition  of  things,  whereby  the  middle  ground  be- 
tween pure  theory  and  pure  practice  is  mostly  neglected  in  England  and 
America.    Iron,  July  17,  i885;  also  \'an  Nos.  En£r.  Mag".,  Aug.,  i^85. 

See  Education^ 

Technical  Literature, /^(7/7dy  £ti/0/.  Electricity  and  Magnetism.  Telegraph,  Gas, 
etc.  Reference  catalogue  of  books  printed  in  English  from  ) 880  to  Oct.,  i89o. 
Published  by  H.  E.  Haferkorn,  Milwaukee,  Wis.    Cloth,  $1.00. 

Telegraph. 

The  Inventor  of.  Some  new  discoveries  showing  that  the  electric  telegraph  was 
invented  about  1750  by  one  Charles  Morrison  Reprinted  from  the  Celtic  Mag- 
azine for  September  by  Elec.  Rev.,  Nov.  5,  1886. 

Submarine  The  latest  methods  in  this  kind  of  work.  Th.  W.  Rae.  Illus. 
Trans.  A.  S.  M.  E..  Vol.  II.,  p.  349. 

Telegraph  Lines,   New  Method  for  Imfrovinsr  the   Working  of ,  at  Great  Distances, 
ByM.Fernand  Godfrey.    Elec.  Rev.,  Nov.  3o,  1888. 

Telegraph  "Wires.    See  Electrical  Conductors. 
Telegraphing  from   Railway  Trains.      Elec.   Rez'.,  N.    Y.;    Elec.    Rev.,    London, 
March  7,  i885. 

Telegraphy. 

Cable^  A  new  method  of  increasing  the  speed  of  transmission  of  cable  messages, 
by  which  it  is  claimed  that  thirty  words  per  minute  may  be  sent,  using  the  or- 
dinary alphabet.  By  R  B.  Delaney,  before  the  Franklin  Institute,  March  11, 
1889.    Illustrated.    7our.  Frank.  Inst.,  July,  1889. 

Facsimile.  A  paper  by  Prof.  Ed.  J.  Houston  on  Delaney  apparatus.  Illus. 
Shows  how  writing,  sketches,  maps,  etc..  produced  at  one  end  of  a  telegraphic 
Ime,  are  automatically  reproduced  at  the  other.  Illustrated.  Jour,  Frank. 
Inst.,  Dec,  18S5. 

Fifty  Years*  Progress  in.  By  W.  H.  Preece.  Reviews  progress  made  in  all 
branches  of  telegraphy.  Gives  tables  showing  increase  of  otfices,  miles  of  wire, 
number  of  messages,  etc.    Jour,  Soc.  Arts,  May  20, 1887. 

On  the  New  System  of,  to  and  from  Moving'  Train.    By  P.  H.  Van  der  Weyde, 
A  lecture  before  the  Frank.  Inst.    7our.  Frank,  Inst.,  Sept.  1885. 

Optical.    See  Optical  Telegraphy. 
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Telei^raphy,  continued. 

Synchronous  Multiplex,  Being  an  account  of  the  operation  of  a  line  between 
Boston  and  Providence,  capable  of  simultaneous  use  of  seventy-txoo  distinct 
circuits  over  one  wire;  or  into  six  slow  or  twelve  fast  Morse  circuits:  or  into 
thirty-six  or  seventy-two  printing  circuits.  Illustrated.  By  Prof.  Edwin  J. 
Houston.    Jour.  Frank.  InsL,  Vol.  CXVIII.,  p.  i6i  (Sept.  i8S4). 

Synchronous  Multiplex.  A  New  System*  Paper  read  before  the  American 
Institute  of  Electrical  Engineers  by  Lieut.  F.  J.  Patten,  describing  his  inven- 
tion, whose  salient  feature  is  the  employment  of  synchronizing  devices  which 
are  in  themselves  not  isochronous,  and  which  therefore  depend  entirely  upon 
one  another.  Elec,  World,  Feb.  23,  1889.  Discussion  in  number  of  March  9, 
i889. 

Telemeters. 

Gautters  Pocket  Telemeter »  Description  of  an  instrument  designed  for  rapidly 
measuring  distances  by  sights  taken  at  two  ends  of  a  base.  Errors  discussed. 
By  A.  G.  Robbins  and  James  H.  Stan  wood.  Tech.  Quart.,  Vol.  II.,  1889,  No. 
4.  pp.  358-66.  • 

Reflection.  By  Prof.  Jordan.  Interesting  historical  and  descriptive  notice. 
Zeitschr./^  Vermessuf^swesen,  1887.  pp.  217-226. 

The  Vernier  Telemeter,  Described  and  illustrated  by  Mr.  Neville  B.  Craig. 
Proc.  Engr*  ClubyPhila.,  Dec.  1889,  Vol.  VII.,  pp. 225-32. 

Telemetrograph:  a  combination  of  telescope  and  camera  lucida,  enabling  the  ob- 
server to  draw  to  scale  any  distant  view  as  seen  through  the  telescope.  Ins- 
trument illustrated  and  views  taken  in  siege  of  Paris  given.  Set.  Am*  Sup., 
Aug.  I,  i885. 

Telephone. 

Invented  by  Rets.  An  article  by  Prof.  Houston,  with  opinions  of  twenty-one 
eminent  physicists  and  electricians,  all  going  to  show  that  Reis  was  the  original 
inventor  of  the  speaking  telephone.    7our,  Frank.  Inst.,  Jan.,  1886. 

Investi£atums.  By  Prof.  Silvanus  P.  Thompson,  D.  Sc.  An  extremely  able 
paper,  read  before  the  Society  of  Telegraph  Engineers  and  Electricians,  June 
27,  1887.  A  valuable  contribution  to  the  development  of  the  true  telephonic 
theory  and  the  perfect  telephone.  Elec,  World,  March  i9.  26,  and  April  2  and 
9,  1S87. 

Researches  ofDolbear,    By.  E.  J.  Houston.    Electrician  (N.  Y.),  Feb.,  iS85. 

Without  Wires.  A  description  of  the  device  by  Prof.  A.  E.  Dolbear  for  electric 
communication  without  wires.    Electrician  &» Elec .  Enjsr.,  Nov.  1886. 

Telephone  Exchange  of  the  M,  T.  and  T.  Co..  New  York.  Illustrated  description. 
Elec.  Rev.  (N.  Y.),  Sept.  13,  i89o»  p.  26. 

Telephone  Service  in  New  York  City  and  Hartford,  Conn.  Illustrated  ardcles.  EUr. 
Engr.,  Sept.  10,  i8qo,  pp.  272-5,  278-fco. 

Telephone  Systems.  By  Prof.  A.  E.  Dolbear.  A  lecture  before  the  Franklin  Inst. 
Describes  the  various  systems,  especially  those  of  Reis,  Dolbear,  Edison  and 
Bell.    Illustrated.    Jour,  Frank.  Inst.,  Jan.  1886. 

Telephony. 

On  the  Telephoning  of  Great  Cities,  A  paper  by  A.  R.  Bennett,  before  the 
Brit.  Assn.,  discussing  the  merits  of  various  plans.    Lon.  i^^^^.,  Sept  11,  t89i. 

pp.  30Q-II. 

Sonu  Recent  Advances  in.  By  Thos.  D.  Lockwood,  before  Am.  Inst,  of  Elec  . 
Engrs.    Elec,  Engr.,  June,  1886. 

Telescopes- 

By  Howard  Grub.  Treats  of  the  testing  of  optical  glasses,  calculation  and 
measurement  of  their  curves  of  flexure  and  polishing.    Set.  Am.  Sup.^  July  3, 

1886. 
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Teleicopea,  continued. 

Great,  of  the  World,  By  J.  C.  Rces,  before  the  New  York  Academy  ot  Science. 
Gives  a  popular  account  oi  the  great  telescopes  of  the  world,  and  discusses 
their  construction,  powers  and  future  prospects.  Sci,  Am.  Suf..  March  3, 
1888. 

Th£ principles  Invoived in  the  Construction  of.  By  Thos.  Nolan.  Treats  the 
optical  principles  involved  in  the  construction  of  the  various  eye-pieces  in  a 
clear  manner.  Also  considers  the  various  problems  encountered  in  dealing 
with  secondary  spectrums  of  large  refractory  telescopes.  Van  Nos.  En^,  Ma£„ 
Vol.  XXV.,  p.  68  to  103  and  178:  also  Van  Nos.  Sci.  Series,  No.  51. 

Progress  Made  in  Those  for  Astronomical  Use,  By  W.  R.  Warner.  Historical 
and  statistical,  together  with  a  discussion  of  the  natural  limitations  imposed 
and  the  present  stat«  of  the  science.  Illustrated.  Jour.  Assn.  Eng-.  Soc,  VoL 
IV.,  p.  1 53. 

For  Stellar  Photoeraphy.  By  A.  Grubb,  before  the  Society  of  Arts.  Describes 
the  telescopes  to  be  used  in  the  proposed  international  survey  of  the  heavens. 
Jour^  Soc.  Arts,  April  ao.  x888. 

Telpherage. 

An  illustrated  account  of  Prof.  Fleeming  Jenkin's  telpherage  system,  or  trans- 
portation on  suspended  lines,  by  means  of  electricity.  Mechanics,  New  York, 
Sept.  1884. 
A  lecture  by  Prof.  Fleeming  Jenkin,  the  author  of  the  system,  with  an  especial 
account  of  the  Glynde  line.  Illustrated.  EUc.  Rev.,  London.  October  24, 
188S. 

A  short  description  of  the  lines  now  in  operation  in  England.  Illustrated.  R.  R. 
Gas.,  Nov.  19. 188$. 

The  Glynde  telpher  line  in  operation.    Illustrated.     Sci.  Am.  Sup.,  Jan.  q,  1886 

In  Practical  Use.  By  F.  A.  Fernald.  The  application  of  electricity  described  in 
this  paper  is  a  development  of  the  "wire-rope  haulage"  system.  The  inven- 
tions of  Prof.  Jenkin  and  Perry  are  described  in  detaO  and  fully  illustrated. 
Pop. Sci.  Mon.,  July.  x89o,  pp.  38a-9Z. 

Roman.  By  Prof.  Fleeming  Jenkin,  London.  An  illustrated  paper  describing 
the  method  of  transportation  of  goods  by  cars  moved  by  electricity,  the  cars 
being  suspended  from  wires.     Van  Nos,  Eng-.  Ma£,.  May,  x&SS. 

The  telpher  railway,  which  was  the  most  interesdng  feature  of  the  Edinburg  ex- 
hibition, was  well  described  and  illustrated  in  Lon.  Engineer.  Reprinted  in 
Sci.  Am,  Sup.,  Aug.  3o.  i89o,  No.  76$,  pp.  12222-4. 

Temperature. 

Of  Our  Atlantic  Sea  Board.  A  proposition  to  change  it  by  cutting  the  polar  cur- 
rent through  the  Straits  of  Belle  Isle  at  the  northern  end  of  Newfoundland  by 
a  dam  10  miles  long  and  150  feet  deep.  J.  C.  Goodridge,  Jr.,  in  Sci,  Am.,  Oct. 
3z,  188S.    Full  page  chart  given. 

Fluctuatums  of,  in  Different  Years.  Table  giving  mean  monthly  and  yearly 
temperatures  in  Philadelphia  for  a  period  of  64  years.    Eng.  News,  Dec.  8,  18S8. 

Of  Water  at  Various  Depths,  in  Reservoirs,  Lakes  and  Oceans.  By  Hamilton 
Smith,  Jr.,  with  discussion.      Trans,  A,  S.  C.  E.,  Vol.  XIII., p.  ^Z. 

In  the  Wheeling  Well.  Table  of  temi>eratures  at  various  depths.  From  a  paper 
by  Prot  Wm.  Hallock.    Eng.  News,  Sept.  12,  i89x,  p.  246. 

Temperature  Regulator^    See  Car  Heating,  Temperatures,  etc. 

Tempering  Steel.    See  Steel  Hardening.    Steel  Tempering. 

Tenders.    See  Locomotives. 

Terrestrial  Magnetism.     By  J.  S.  Perry,  before  the  Royal  Soc.      Van  Nos.  Eng. 
Mag.,  Vol.  VIII.,  p.  235. 
27 
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Test  Specimens. 

By  J.  B.  Johnson.  Discusses  the  effect  of  size  and  shape  of  specimens  on  the 
ultimate  elongation  and  reduction  of  area.    ^.  R.  Gas.,  June  17, 1887. 

Forms  and  Proportions  of.  A  paper  showing  by  experiment  the  correct  form  and 
proportions  of  test  pieces  to  procure  correctly  the  tenacity,  elastic  limit,  etc., 
of  various  metals.  Report  0/  U.  S,  Board  on  Testing',  etc.,  1881,  Vol.  I-.  pp.  91- 
105. 

Incorrectly  Proportioned.  A  paper  showing  the  errors  in  estimating  results  of 
tension  tests  due  to  the  use  of  incorrectly  proportioned  test  pieces.  Rep,  U. 
S.  Board  of  Testing,  Vol.  I.,  pp.  9i-io4. 

The  Proper  Form  of .  By  William  Hackney,  A.  M.  I.  C.  E.:  with  discussion.  A 
very  exhaustive  treatment  of  the  subject,  covering  q?  pp.,  including  a  discus- 
sion by  the  best  engineers  and  experimenters  of  England.  Inst.  C.  E.,  Vol. 
LXXVI.,  p.70. 

Testing. 

Flffw  of  Metals.    See  Metals. 

Strength  of  Engineering  Material.  By  Prof.  J.  B.  Johnson,  Gives  summary  of 
the  present  state  of  knowledge  relating  to  certain  materials  and  indicates  how 
tests  may  be  made  useful  in  designing.  Jour.  Assn,  Eng.  Soc,  Vol  VII.,  pp. 
92-101,  March,  1888. 

And  Testing  Machines.  By  Theodore  Cooper.  Discusses  effect  of  size  of  speci- 
men, and  various  kinds  of  tests.    Eng,  News,  Aug.  12,  1882,  pp.  381-2. 

Wohler* s  Experiments  on.  Gives  results  of  tests  made  on  ten  steel  tires.  R.R. 
Gax.,  Sept.  2,  1887. 

See  Measuring  Instruments  used  in  Mechanical  Testing. 
See  Measurement  of  Strains. 
Testing  Laboratory. 

For  Railways.    Report  of  Committee  of  Master  Mechanics  Assn.    Methods  of 

investigation,  plan,  equipment,  cost,  etc.,  ate  discussed.     Ry.  Rev.,  June  ao, 

i89i,  pp.  4o6-8.    Eng.  News,  June  27,  i89i,  pp.  621-2. 

Testing  Machines. 

An  elementary  paper  by  A.  E.  Hunt.  Proc.  Eng.  Soc.  IV.  Penn.,  Vol.  V.,  1889, 
pp.  64-71;  discussion,  pp.  71-8. 

Apparatus  used  in,  for  determining  changes  in  length  with  accuracy.  A  paper 
before  the  Am.  Soc  of  Mech.  Engrs.,  by  Gus.  C.  Henning.  Illustrated.  Am. 
Eng.,  June  12,  i9  and  36, 1885- 

Autographic  Diagrams.  By  Prof.  W.  C  Unwin.  A  description  of  six  kinds  of 
apparatus  for  making  such  diagrams.  Illustrated.  Jour.  Soc.  Arts,  London, 
Feb.  26, 1886.    Also  Lon.  Eng.,  Feb.  19, 1886. 

For  Cement.  Description  of  a  machine  with  full  detailed  drawings  that  can  be 
made  by  any  blacksmith  at  a  cost  of  $10  or  $15.  By  P.  T.  Brendlinger.  Proc, 
Eng.  Club,  Phila.,  Vol.  V.    Eng.  Newt,  May  i5, 1886. 

Cement.  Drawings  of  the  cement  testing  machine  in  use  at  Poughkeepsie  bridge. 
Eng.  &*  Build.  Rec,  Jan.  21, 1888. 

Description  of  Du  Bohme's  automatic  machine  for  the  making  of  uniformly  com- 
pressed test  cubes  of  cement,  same  as  mortar.    Eng.  News,  March  26,  iS87. 

Description  of  a  Testing  Machine,  wth  results  of  some  tests.  By  W.  Hansen. 
Testsof  iron  and  steel.  No  results  of  novelty.  Zeitschrtft  des  Vereins  deutscher 
Ingenieur,  1886,  pp.  i25-i32 

Discussion  on  the  construction  of.    Trans.  A.  S.  C  E.,Vc\.  II.,  p.  22S. 

Their  History,  Construction,  and  Use.  By  A.  V.  Abbott.  Gives  history  of  the 
development  of  testing  machines;  describes  the  prominent  machines  and 
gives  notes  on  their  use  Illustrated.  \  'an  Nos.  Eng.  Mag.,  Vol.  XXX.,  pp. 
t04, 325  and  382.    Also  Van  Nos.  Science  Series,  No.  ^^. 
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Testing  Machines,  continued. 

In  Pro/.  Kennedy* s  Laboratory,    Illustrated.    Lon.  Engineer,  July  i8,  i8)0i  p.  S4. 

The  Olsen.  Rexwrt  of  Committee  of  Franklin  Institute  describing  machine, 
which  produces  a  graphic  record  of  the  test,  and  has  many  ingenious  and  val- 
uable features.    Illus.    7our.  Frank,  Inst,tY^h.,  ii()i, 

loO'Ton.  An  illustrated  description  of  a  machine  designed  for  use  in  iron  and 
steel  works,  constructed  by  Adamson  &  Co.,  Dunkinfield,  E^g.  Lon.  £n£^., 
June  17, 1887. 

Pennsylvania  Railroad  Company's  Drop  Testing  Machine  for  Cast  Iron  Car 
.  IVhse/s.    Illustrated  description  with  specifications  of  test.     A^e  of  Steel,  July 
4,  i89i,  p.  3. 

Six-Hundred  Ton.  By  Chas.  MacDonald.  Gives  description  of  a  testing  ma< 
chine  capable  of  exerting  a  tensile  strain  of  1,200,000  pounds  recently  construc- 
ted at  the  works  of  the  Union  Bridge  Company,  at  Athens.  Pa.  Also  gives 
results  of  the  testing  of  a  full-sized  eye-bar  of  the  Hawksbury  bridge.  Illustra- 
ted.    Trans.  A.  S.  C.  E.,  Vol.  XVI.,  p.  1.    Also  R.  R.  ^En^,  Jour.,  Feb.,  1887. 

Richie  Latest  Improved  Power  Torsional  Testing  Machine.  The  moment  of  tor- 
sion IS  indicated  directly  on  a  scale  beam.  Description  and  cut  of  Machine. 
M/r.  6-  -5«i/rf..  January,  i89i,  p.  6. 

The  i^aoo-  Ton  Testing'  Machine  of  the  Phcenix  Iron  Company,  at  Phasnixville,  Pa. 
Fully  Illustrated.  Description.  Folding  inset.  En£'.  News,  Jan.  10,  i89i,  pp. 
42-3.    Ry.  Rev,,  Jan.  3i,  i89i,  p.  69. 

At  Watertown  Arsenal,  Mass.  The  work  of  the  United  States  testing  machine. 
By  J.  E.  Howard.    Jour.  Assn.  Eng^.  Soc,  Vol.  V.,  p,  261. 

See  Belts,  Testing"  Machine  /or.    Friction. 

Testing  of  Materials. 

Report  of  Committee  on  Standard  Tests  and  Methods  of  Testing  MatericUs.  This 
report  includes  the  testing  of  wrought  iron  and  steel,  cast  iron,  copper,  bronze 
and  other  metals,  and  woods,  with  general  recommendations  on  methods  of 
testing  and  testing  machines.  Trans.  A.  S.  M.  E.,  Vol.  XI.,  i89o,  pp.  6Q4-S4. 
The  report  also  contains  a  valuable  appendix  giving  the  Resolutions  of  the 
Conferences  held  at  Munich  and  Dresden,  i884-6,  relative  to  Uniform  Methods 
of  testing.  Methods  of  testing  are  recommended  on  the  above  materials,  and 
also  on  materials  used  in  ship-building,  stone  and  hydraulic  cements.  Trans. 
A.S.M.E.,  Vol.  XI.,  1890.  pp.  527-72. 

Annual  Report  of  tests  at  Watertown  Arsenal,  i884,  Soo  pp.  Includes  34  tests  on 
full-sized  wrought-iron  bridge  columns (4o  were  given  in  ib83  report):  33  brick 
piers:  a  great  many  tests  on  crushing  strength  of  neat  cement  cubes;  mortars 
of  different  composition;  terra  coUa;  cast  iron,  steel  and  bronze  for  gun  con- 
struction; steel  and  wrought-iron  straps,  bars  and  bolts;  adhesion  of  nails  and 
screws:  strength  of  cordage  and  rubber  springs.  Sen.  Ex.  Doc.  No.  35,  49M 
Congr.,  I  St  Sess. 

Concerning  the  Kirkaldy  System  of  Testing  Materials.  A  review  of  Kirkaldy's 
work  on  "Strength  and  Properties  of  Materials,  etc.,"  by  A.  E.  Hunt.  Com- 
pares his  recommendations  with  American  practice.  Eng.  N^ews,  Sept.  i9, 
i89i,  pp.  25S-7, 

Th€  Flow  of  Metals  and  its  Relation  to  Testing.  By  Paul  Kreuzpointner.  Iron 
Age,  July  3,  i89o,  pp.  2-3.     CX:t.  23,  i89o,  pp.  700-1. 

How  to  Test  Cast  Iron.  Article  by  Prof.  J.  B.  Johnson,  Washington  University, 
St.  Louis.    See  Tests. 

Intact  on  Iron.  A  paper  describing  a  series  of  impact  tests  upon  various  irons, 
with  illustrated  description  of  the  hammer  and  method  of  use;  tabulated  de- 
tails of  tests  and  physical  phenomena  observed  during  the  work.  Rept.  of 
Board  of  U.  S.  Testing,  etc.,  1S81,  Vol.  I.  pp.  i22-i46. 
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Testing  of  Materials,  continued. 

On  th€  Unification  0/ Methods  0/ Testing  Materials  0/  Construction.  By  E.  L. 
Caudlot.  Article  treats  of  limes  and  cements.  Societe  des  Ing^.  Civiis.Yeh., 
iS9i,  pp.  1X2-4S.  Article  by  L.  Durant  on  iron  and  steel,  *ibid,,  March,  t89i.  pp« 
219-38. 

Standard  Tests  and  Methods  of  Testinjf  Material.  Abstract  of  report  of  third 
conference  of  German,  Austrian  and  Prussian  Engineers.  Contains  reeom- 
mendations  as  to  testing  copper,  bronze,  etc.,  and  standards  for  porosity  of 
bricks  and  tiles.  Also  a  valuable  paper  by  Prof.  Belelubsky  on  the  "Effect  of 
Shape  and  Size  of  the  Test-Piece  on  its  Elongation."  From  Trans.  A.  S.  M. 
E„  En£*  Aews,  Aug.  22,  1891,  pp.  i58-6i. 

• 

Testing  'Works  Of  the  Belgian  Government  for  the  Departments  of  Railway  s^  Ports, 
Telegraphs  and  Marine,  A  short  account  of  them  in  Proc.  Inst.  C.  E.,  Vol. 
XC,  p.  392. 

Tests. 

Cement.    See  Cement^  Mortars. 

To  Determine  Economy  0/  Non- Condensing,  Simple,  Compound  Engines.  See  En' 
fftne  Trials, 

6>//r<»»  am/ .S/^^/ for  use  in  boiler  making,  as  recommended  by  a  committee  of 
American  Boiler  Maker's  Association.  See  Boilers, 

See  Iron,  Cast.    Iron,  Stay-bolts.    Iron  and  Steel.    Steel.     Stren£tk  of  Materials. 

Tests  of  Iron,  Steel  and  Alloys.  Report  of  the  Government  Testinsr  Boards  1881. 
In  two  volumes.  VoL  I.  includes  Rep.  of  Com.  on  Chain  Cables,  Malleable 
Iron,  Reheating  and  Rerolling  Wrought  Iron,  Results  oi  Tests,  etc.;  comparing 
chemical  composition  with  physical  results.  Also  Report  of  Preliminary 
Investigation  of  Copper-Tin  Alloys.    575  pp.  and  100  plates. 

Vol.  II.  contains  report  on  Copper-Zinc  Alloys,  Copper-Tm-Zinc  Alloys,  Iron 
Girders  and  columns.  Tension  and  Torsion  Tests  of  Steel  and  Chemical  An- 
alyses of  same,  Tests  of  Quality  of  Steels  for  Tools,  and  a  memoir  by  Tresca 
on  the  Planing  of  Metals.    7oo  pp.  and  about  200  plates. 

These  two  volumes  contain  all  the  results  of  the  work  of  the   U.   S.   Testing 
Board  from  1875  to  1878,  when  the  Board  was  left  without  further  appropriations 
by  Congress.    Report  of  the  Board  on  Testing' Iron,  Steel  and  Other  Metals,  2 
vols. 
Thermedynaraics. 

A  lecture  by  Prof.  De  Volson  Wood  on  Rankine's  treatment,  in  which  he  under- 
takes to  clear  up  some  of  the  dark  phases  of  that  discussion.  Illus.  It  will  be 
found  helpful.     Van  Nos.  En£.  Mag-.,  May^  1886. 

A  popular  paper  on  the  general  theory  of  thermodynamics.  Read  before  Inst, 
of  C.  E.  by  Prof.  Osbone  Reynolds.     Am.  Engr^i  April,  17,  1885,  etseq. 

Abstract  of  paper  by  J.  Macfarlane  Gray.  From  considerations  connected  with 
the  specific  heats  of  liquids  and  gases,  the  writer  concludes  that  the  second 
law  of  thermodynamics  is  not  true.    Lon.  En^.,  March  6, 1885. 

By  F.  T.  Eddy.  A  compact  and  clear  statement  of  the  laws  and  their  signification. 

Van    Nos.   En£.  Ma£.,   Vol.    XX.,   p.    237.    Also    Van  Nos.  Scierue  Series, 

No.  45. 
By  Prof.  Wood.    Some  new  propositions,  and  a  further  discussion  of  the  Second 

Law.     Van  Nos.  Eng^,  Ma£.,  Dec,  1886. 

The  General  Theory  of.  By  Prof.  Osborne  Reynolds.  A  lecture  before  the 
Inst,  of  Civ.  Engrs.,  London.  Gives  a  very  lucid  exposition  of  the  subject 
in  its  relations  to  the  steam  engine.  Reprinted  m  Van  Nos.  Eng".  Ma^.,  for 
June,  1885. 

The  Second  Law  of,  by  Prof.  J.  Burkitt  Webb,  before  the  Am.  Assoc,  for  Adv.  of 
Science.  Defends  and  explains  Rankine's  definitions.  Van.  Nos.  Eng.  Ma£., 
Oct.,  i885. 
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Thermodynamics,  continued. 

Second  Law  of.  By  Prot  J.  B.  Webb.  Address  before  the  Am.  Assoc.  Adv.  oi 
Sci.,  i88s.  Shows  that  Riankine's  statement  of  this  law  is  correct  and  intellig- 
ible.   Issued  as  a  separate  pampUlet  by  the  author.    Hoboken,  N.  J. 

See  HtcUt  Mechanical  Afplicatians  of. 

Thermometers. 

An  engraving  showing  a  good  method  of  applying  the  thermometer  for  measur- 
ing the  temperature  of  water  and  steam.  Boston  Jour,  Commerce,  April  4, 
188$. 

Calibration  of.  By  C.  C.  Brown.  Gives  Hansen's  method  and  its  application  to 
a  practical  example.    Van  Nos.  En£,  Afa^.,  Vol.  XXIX.,  p.  i. 

See  Heat.  Instruments  for  Mecuuring-  Radiant, 

Thomson* B  Electric  Welding  A ffaraius ,    See  Electric  Welding, 

Tidal  Drains.  The  Present  and  Proposed  Tidal  Drains  of  Charleston,  S.  C.  A  brief 
account  of  the  working  and  efficiency  of  the  old  system,  and  modifications  re- 
commended.   Eng.  News,  Oct.  25. 1890,  pp.  364-5. 

Tidal  'Wtiwe  andthe"Mcucaret.*'  An  article  containing  formulas  relating  to  wave 
motion.     Vcpt  Nos.  Eng.  Mag.%  Sept.,  1884. 

Tide  Gauge. 

A  Syphon  Tide  Gauge  for  Open  Sea  Coast.  Illustrated  description  of  a  success- 
ful form  of  Syphon  Tide  Gaug^.  U.  S.  C.  6*  G.  Survey,  Bulletin  No.  12, 
March  3o,  1889. 

Automatic,  invented  by  Mr.  Roberts,  of  the  "Nautical  Almanack"  Office,  London. 
It  is  self-registering  and  involves  several  new  features.  Illustrated.  Sci.  Am. 
Sup,,  Dec.  12.  i885. 

Tide  Marshes,  The  Reclamation  of.  A  memoir  of  2S0  pp.  to  the  Dept.  of  Agr.  by  D. 
M.  Nesbit.  Gives  areas,  methods  and  cost  of  reclamation,  etc.  Dept.  of  Agr, 
Misc.  Special  Rep,  No.  7,  i885. 

Tides. 

The  Range  of  Tide  in  Rivers  and  Estuaries.  By  E.  A-  Gieseler.  An  investiga- 
tion, from  data  from  11  different  rivers,  of  the  laws  govemmg  the  change  in 
range  of  tide.  your.  Frank.  Inst,,  Aug.,  1891,  pp.  loi-ii.  Abstract,  Eng,  News, 
Aug.  29,  i89i,  pp.  i85-6. 

Theory  of  and  Prediction  qf  Heights.  A  mathematical  treatment,  founded  on 
the  investigation  ot  Newton,  Wheewell,  Lentz  and  Lubbock.  A  very  satis- 
factory paper  by  £.  A.  Gieseler,  Sup.  4th  Lighthouse  Dist.  your.  Frank.  Inst., 
March  and  Oct.,  1885. 

And  Tidal  Scour.  By  Joseph  Boult  before  the  Liverpool  Eng.  Soc.  Gives  res- 
ults obtained  at  various  points  by  tidal  scour.  Van  Nos.  Eng*  Mag.,  Vol. 
XXVIII.,  p.  148. 

Ties,  Railroad.    See  Railroad  Ties, 

Timber. 

Adaptability  of  the  Various  Kinds  of  Timber  in  Arkcmsasfor  Railway  Purposes, 
A  paper  by  C.  E.  Buchanan.  Gives  description  and  main  characteristics  of 
a  great  variety  of  Arkansas  timber,  and  suggests  the  uses  to  which  each  var- 
iety is  adapted:  pp.  17.  Trans.  Arkansas  Soc.  Eng,  Arches  andSurv^s.  Vol.  II., 
p.  43, 1888. 
Beechwood,  the  Use  of,  m  Building,  Deutsche  Bauzeitteng,  1885.  Pp  •  39o,  397, 
406,  416,  420,  439. 

Consumption  of  Wood  by  Railroads  and  Practicable  Economy  tn  its  Use.  A  valu- 
able work  by  B.  E.  Femow,  Chief  of  Forestry  Div.  Pub.  Doc,  U.  S.  Dept.  of 
Agriculture;  Bulletin  No.  4-  Large  8vo.,  pp.  350.  3o  plates.  Abstract  of  tables, 
etc.,  in  Ry.  Age,  August  23,  3o,  i89o,  pp.  $93,  623-4.  Ry.  Rev.,  August  23,  i89o, 
et  seq.  Eng.  News,  August  30,  i89o,  pp.  187-8.  Am.  Mfr.,  August  29,  i89o, 
p.  7. 
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Timber,  continued. 

The  Conversion  of,  in  the  U.  S.,  by  circular  and  band  saws.  A  very  good  descrip- 
tion.   Illu&trated.    Proc  Inst.  C.  E.,  Vol.  XC,  pp.  105- 130. 

Creo5otin£.    See  Timber  Preservation. 

Its  Decay  Induced  by  Fun^.  A  lecture  before  the  New  York  Academy  of  Sci- 
ences. By  P.  H.  Dudley.  The  laws  of  this  growth  treated  and  methods  of 
prevention.    Sd,  Ant,  Sup,t  April  24,  x886. 

Its  Diseases,  A  paper  by  Marshall  Ward  giving  a  full  discussion  of  the  growth 
of  timber  and  its  diseases*  with  an  investigation  of  the  causes  of  decay.  Sci. 
Am,  Sup.,  March  17,  et  seq.,  1888. 

Dry  Rot  in. 
Treats  of  the  cause  and  remedies  for  dry  rot.   Van  Nos.  En£,  Mag^,^  Vol.  XIII.. 
p.  i37. 

Recent  Investig'ations  Concerning^  the  Dry  Rot  Fungus.  Abstracted  from  the 
German.  Some  very  important  conclusions  as  to  the  laws  of  its  growth, 
which  will  be  found  of  value  to  those  interested  in  the  decay  of  timber.  Proc, 
Inst.  C,  £.,  Vol.  LXXXVL,  p.  38i. 

ByW.  A.  Bidlake.  A  report  presented  to  the  Science  Standing  Committee 
of  the  Royal  Institute  of  British  Architects.  It  is  based  upon  17  cases  of  dry 
rot.    R.  I.  B.  A.  your,,  June  14, 1888;  Eng,  6*  Build.  Rec,  July  14,  1888. 

Economy  in  the  Consumption  of  Timber /or  Railway  Purposes.  A  paper  by  E.  E. 
R.  Tratman,  presented  at  the  American  I^orestry  Congress,  Philadelphia;  Pa.. 
Oct.  17, 1889.  Eng.  News,  Nov.  2, 1889,  Vol.  XXII..  p.  4io;  Ry.  Rev.,  Nov.  9, 
i889,  Vol.  XXIX..  p.  45o. 

Expansion  of.    See  Wood. 

In  Marine  Works.  Discussion  as  to  the  use  of.  durability,  protection  from  the 
Teredo,  etc.  A  cut  of  this  worm  is  given  with  specimen  of  its  work.  ByC. 
Graham  Smith  in  Lon.  Engineer,    Eng,  News*  April  5,  iq,  1879. 

Pine.  By  C.  G.  Smith.  Gives  brief  description  of  the  various  pines  used  in  con- 
struction and  gives  results  of  a  number  of  tests  for  strength.  Van  Nos,  Eng- 
Mag.,  Vol.  XIII.,  p.  443. 

On  Rendering  it  Non^InJiammable ,  A  synopsis  of  the  literature  on  the  subject, 
with  recommendations  by  the  authors.  From  the  Building  News  in  V<xn  Nos. 
Eng.  Mag,,  for  July,  i885:  also  Am.  Arch,,  May  3o.  et  seq. 

Practical  Notes  on  the  Seasoning  of  Building.  Van  Nos.  Eng,  Mag.,  Vol. 
XXVIII.,  p.  120. 

Preservation  of.    See  Tinker  Preservation. 

Report  of  Experiments  in  Wood  Seasoning.  Made  by  G.  H.  Ellis  for  C.  B.  &  Q. 
R.  R.  Co..  giving  "the  fluctuations  of  moisture  in  wood  during  seasoning," 
both  by  tables  and  diagrams.  Preliminary  report.  Forestry  Division,  Dept.  of 
Agriculture,  Bulletin  No.  3.  Washington,  i889. 

Strength  of  Round.  Results  of  elaborate  experiments  made  by  the  department 
of  postal  telegraphy.  England,  on  full-sized  poles.  The  conditions  of  actual 
practice  duplicated  in  the  experiments.  Formulae  and  tables  given.  Probably 
the  first  experiments  ever  made  on  round  natural  timbers  of  this  size.  Lon. 
Engineer,  Oct  3o,  i885. 

Strength  and  Stiffness  of  Large  Spruce  Beams.    An  account  of  experiments  at 
the  Mass.  Inst,  of  Tech.,  by  Prof.  Lanza.     Trans*  A.  S,  M.  E.,  Vol.  IV..  p. 
ii9. 

Tests  of.    See  Timber  Tests. 

Transverse  Strength  of  Southern  and  White  Pine.  By  T.  E.  Kidder.  Gives  re- 
sults of  experiments  on  the  strength  of  these  timbers.  Van  Nos.  Eng.  Mag., 
Vol.  XXII..  p.  166. 

See  Lumber.     Wood.      Woods. 
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Timber  Preservation. 

An  abstract  of  a  paper  before  the  Philosophical  Society  of  Glaseow.  Explains 
the  methods  used  for  the  preservation  of  timber  from  decay  and  destruction 
by  worms,  etc.     Van  Nos,  En£.  Mag',^  Vol.  I.,  p.  4o6. 

A  lecture  by  Octave  Chanute,  before  the  students  of  the  Rensselaer  Polytechnic 
Institute.  Nearly  full  report  in  R.  R,  Gaz,j  Dec.  i2,  i89o,  pp.  853-6.  Abstract, 
Enjr,  News,  Dec.  13,  1890,  p.  528. 

A  short  review  of  the  subject.    En£r.  6*  Build.  Rec,  Dec.  20,  i89o,  pp.  45-6. 

By  Herman  Haupt.  Gives  results  of  his  investigation  into  a  number  of  pro- 
cesses.    Van  Nos.  Eng.  Ma£.,  Vol.  VI.,  p.  181. 

Gives  details  of  experiments  made  to  find  the  value  of  tar  as  a  preservative. 
Van  Nos.  Eng:  Mag:,  Vol.  VIII.,  p.  joS. 

Some  interesting  data  concerning  the  evaporation  from  creosoted  timber.  Eng. 
News,  Feb.  15,  i89o,  Vol.  XXIII.,  p.  159.    Elec.   World,  March  8,  i89o. 

Antiseptic  Treatment.  By  Samuel  B.  Boulton,  Assoc.  Inst.  C  E.  A  valuable 
paper  by  one  who  has  had  34  years'  experience  in  the  business.  Trans.  Inst.  C. 
E.,  Vol.  LXXVIII.,  115  pages.  Reprinted  in  Veut  Nos.  Eng.  Mag.,  July,  1885; 
also  discussion  of  above.  Van  Nos.  Eng.  Mag.,  August,  ib8$. 

As  Related  to  Their  Destructive  Fungi.     By  Prof.  P.  H.  Dudley,   KnPof.Sci. 

Mon.,  August,  1886. 
Creosoting. 

A  paper  by  an  English  Engineer.    R.  R.  Gaz.t  Dec.  26. 1890,  pp.  ^95-8,  9. 

Apparatus/or  Treating  R.  R.  Ties,  designed  to  be  portable.  Used  in  France. 
Fully  illustrated  by  12  cuts.   Set.  Am,  Sup.,  Nov.  21,  i885. 

A  valuable  sfhort  paper,  being  an  abstract  of  a  report  by  Dr.  C.  M.  Tidy  to  the 
Directors  of  the  Gas  Light  and  Coke  Co.,  London.  Its  preserving  qualities 
analyzed.     Van  Nos.  Eng.  Mag.,  Dec,  i885. 

The'practice  and  results  of  the  Caiolina  Oil  and  Creosote  Co,,  of  Wilmington, 
N.  C.    Eng.  News,  Jan.  16,  1886. 

Creosoting.    Works  at  Fernandina,  Fla.    R^  R.  Gaz.,  Nov.  16,  1888. 

In  New  Zealand.    By  Wm.  Sharp,  before  the  Institute  of  Civil  Engineers. 
Gives  description  of  the  tirst  plant  erecied  in  Australasian  colonies  for  creo- 
soting timber;  also  gives  specimens  of  50  creosoted  sleepers.   Proc,  Inst,  C. 
E.,  Vol.  XCIII..  pp.  408-420. 

Report  on  Experiments  with  the  Seely,  Bethell  and  Hayford  processes  of  creo- 
soting, with  descriptions  of  the  methods,  by  Gen.  Q.  A.  Gilmore.  Issued  as 
a  separate  pamphlet  of  20  pp.  by  the  Engr.  Dept.,  U.  S.  A. 

Effect  of  Preservative  Agents  on  Mine  Timber.  Results  of  experiments  on  vari- 
ous timbers  with  various  agents.  From  Comptes  Rendus  Mensuels  de  la  Societe 
de  r Industrie  Minerale,  Nov.,  i8qo.    E.  6*  M.  Jour.,  May  30,  1891,  p.  633. 

Report  of  the  Am.  Soc.  C.  £.,  with  discussion.  This  is  the  work  of  several  years 
on  the  part  of  the  committee,  Mr.  O.  Chanute  being  chairman.  It  is  the  most 
imiKDrtant  contnbution  to  this  subject  ever  made  in  this  country.  It  fills  three 
numbers  of  the  Transactions.  There  ar«  twenty  appendices  by  other  engin- 
eers: the  whole  making  a  discussion  of  great  value.  Trans.  A.  S.  C.  E.t  Vol. 
XIV.,  pp.  247-398.    Abstract  in  Eng.  News,  July  11,  i885 

Result  of  tests  on  wooden  discs  subjected  to  various  treatments.  From  Comptes 
Rendus.  Also  results  of  the  application  of  the  Zinc-Tannin  process  to  railroad 
ties,  by  O.  Chanute.    Eng.  Record,  Nov.  21,  i89i,  p.  400. 

With  Salts  oj  Copper.  By  M.  Rottier.  Gives  details  of  experiments  with  strips 
of  wood  treated  with  copper  salts.     Van  Nos.  Eng.  Mag.,  Vol.  XVI.,  p.  35. 

See  Creosote, 

The  Zinc  Tannin  Process  of  Tie  Preservation.  An  examination  of  ties  after  being 
in  service  for  9  or  10  years,  shows  very  favorable  results.  Eng.  News,  Aug.  i, 
i89i,  p.  95. 
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Timber  Tests.  Exferimenis  on  TeTtsion  Joints  in  Timber  IVorA.  Bf  Professor  B. 
Fletcher.  Describes  tests  on  different  forms  of  joints  givinc  results.  IIIhs. 
F.n^.  News,  Jan.  18,  Feb.  i,  8, 1879. 

The  Government  Timber  Tests,  A  description  of  the  various  tests  bein£  made, 
in  the  exhaustive  series  recently  begun  at  the  Washington  University  Testing 
Laboratory,  under  the  auspices  of  the  Divison  of  Forestry  of  the  U.  S.  DepL  of 
Agr.    By  Prof.  J.  B.  Johnson.    Eng^.  News,  Aug.  8,  i89i.  pp.  125-6. 

The  Government  Timber  Tests.  Detailed  description  of  the  tests,  by  Prof.  J.  B. 
Johnson,  with  reprint  of  a  circular  oi  information  issued  by  the  Dept.  of  Agr. 
Photographs  of  the  broken  specimens  are  shown .  St.  Louis  Lumberman,  Oct 
i89i,  pp.  3a-4.  Above  circular  reprinted  in  En£:  News,  October  10,  i89i,  pp. 
326-7. 

Government  Timber  Tests.  Brief  illustrated  description  of  cross  breaking  mach- 
ines used,  and  photographs  of  broken  specimens  of  the  various  kinds  of  tests. 
Enj^.  News,  Nov.  28,  liigi*  pp.  So6-7*  Same  as  above  with  description  and  dis- 
cussion of  the  work  by  Prof.  J.  B.  Johnson.  B.  /?.  Gas,,  December  S.  i89i, 
pp.  855-7. 

Of  Wood  Treatments.  Gives  details  of  tests  to  ascertam  the  relative  life  and 
value  of  wood  treated  with  various  antiseptics  and  untreated  timber  in  resist- 
ing the  ravages  of  the  teredo.    Eng.  News^  Sept.  i»  1888. 

See  Bridge  Members. 

Time.    See  Determination  of.    Meridian.    Standard  Time, 

Time,  Lratitude  and  Aximuth.  Determination  of.  By  L.  Wagoner.  Gives  method 
of  determining  the  above  elements  by  means  of  equal  altitude  and  horizontal 
angle  between  two  stars.     Van  Nos.  En£.  Mag.,  Vol.  XVIII.,  p.  243. 

Time  Reckoning.    A  Plea  for  a  Universal  or  World  Time,    By  W.  H.  M.  Christie 
Astronomer  Royal.  Eng.    Proposes  to  use  Greenwich  time  as  the  local  time 
for  the  whole  world.    From  Nature,  in  Van  Nos.  Eng.  Mag,,  May,  1886. 

Time  System.     Western  Union.    See  Western  Union. 

Tin  ^QTti^,  Making  Nails  from.  A  paper  by  Oberlin  Smith,  before  the  American 
Inst,  of  Mining  Engineers,  describing  a  new  process  for  the  utilization  of  tin 
scrap  by  forming  it  into  nails  by  pressure.    Am,  Mach.,  June  6,  i889. 

Tires.    See  Car  Wheels,  Tires.    Locomotive  Tires.     Wheels. 

Tools.    See  Lathe  Tools,  Milling  Cutters. 

Too\^,Q9k^x.lTQn  for  Cutting  Metals.  A  paper  by  Oberlin  Smith,  describmg  their 
use.  which  seems  to  possess  considerable  advantage  over  the  use  of  torged 
tools  except  for  furnishing  cuts.  Trans.  A.  I.  M.  E.,  iSgo,  pp.  S.  Abstract, 
Ry.  Rev.,  April  11,  i59i,  p.  235. 

Topographical  Models,  Their  Construction  and  Use.  By  A.  E.  Lehman  before  the 
Halifax  meeting  of  the  Am.  Inst,  of  Min.  Engrs.,  1S85.  Describes  many  ways 
of  making  reliefs  models  from  contour  maps  and  the  uses  to  which  they  may 
be  put. 

Topography. 

See  New  Orleans  JR.  R,  Ijocation.    Surveying . 

Toredo  Navalis,  or  Ship  Worm.  By  G.  W.  R.  Bayley.  Gives  the  experience  with 
the  teredo  navalis  sn  the  bridge  piling  and  foundation  of  a  railroad  Irpm  New 
Orleans  to  Mobile.     Trans.  A,  S.  C.  E.,  Vol.  III.,  pp.  155-171. 

Tornado  Study.  A  lecture  by  Lieut.  J.  P.  Finley,  before  the  Frank.  Inst.  An  ele- 
mentary analysis  and  classification  of  wind-storms  as  to  locality,  cause,  dura- 
tion, etc.    Jour,   Frank.   Inst.  April,  1886. 

Torpedo  Boats. 

'*Ariette."  A  description  of  the  Spanish  boat  "Ariette,"  which  recently  made 
26  knots  per  hour  on  the  trial  trips.  It  is  147  feet  6  inches  long  and  14  feet  6 
inches  beam,  of  stee),  with  12  c6mpartments.  A  two-pnge  plate  shows  plan, 
elevation  and  sections.    Lon.  Eng.,  July  iS,  1887. 
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Tohrpedo  Boats,  continued. 

Details  of  the  trial  trip  of  a  torpedo  boat  i4o  feet  long  q?  tons  displacement, 
fitted  with  twin  screws  driven  by  compound  engines.  The  mean  of  6  trial  trips 
gave  a  speed  of  28  miles  per  hour,  the  greatest  speed  being  at  the  rate  of  31.4 
miles  per  hour.    Set.  Am.  Sup.,  May  a8,  1887. 


f( 


Faium."  Abrief  description  of  the  station  torpedo  boat  "Fat«m,"  with  two- 
page  i)late  shewing  plans,  elevations  and  cross-sections.  Lon.  En^".,  Jan.  20, 
1^88. 

GristooWs.  Description  oi  the  electrical  steering  apparatus,  and  an  account  of 
its  performance  at  Providence,  R.  I.,  recently.  Electrician  &*  EUc.  Enjsr*, 
Jan.,  1887. 

Griswold's  TarpecUhboat .  An  account  of  the  remarkable  performance  of  a  model 
boat,  with  drawings  of  boat.  The  vessel  is  steered  electrically  without  any 
connection  with  the  shore.  Electrician  6*  Elec.  En£'.,  January^  1887.  See 
Torpedo  Boat. 

Some  ExpertTnents  to  Test  the  Resistance  of .  By  A.  F.  Yarrow,  M.  I.  N.  A.  A 
paper  giving  results  of  experiments  with  a  torpedo-boat  of  4o  tons  displace* 
roent.  at  speeds  ranging  from  8  to  2z  knots,  showing  Indicated  powers  at  the 
various  speeds,  and  resistances  at  the  various  speeds,  when  propelled  by  the 
engines  and  when  towed.  With  discussion  by  Mr.  R.  E.  Froude,  Sir  Edw. 
Reed,  Mr.  W.  H.  White  and  others.  Reprinted  from  Trans.  Inst.  Naval 
Architects  by  the  Bureau  of  Navigation  Navy  Dept.  Naval  Professional  Pa» 
pers.  No.  16. 

m 

Structural  Strength  of.  By  Lieut.  F.  J .  Drake,  U.S.  N.  An  interesting  dis- 
cussion of  the  stresses  in  the  various  members  of  a  torpedo  boat  subjected  to 
still-water  pressure,  also  when  among  waves.  Illustrated  by  several  stress 
diagrams.    Sci.  Am.  Sup.,  July  6. 1889. 

Torpedoes. 

A  series  of  popular  articles  on  the  Whitehead  torpedo.  Lon.  Eng^.,  Feb.  6,  18851 
et  seg. 

A  brief  description  of  the  various  kinds  used  in  naval  defenses  and  elsewhere, 
with  a  full  account  of  the  Whitehead  torpedo.  Lon.  Engineer,  Feb.  6.  1885. 
et  seg. 

Fish.  A  full  account  of  the  Fish  or  Whitehead  torpedo,  with  description  of  its 
mechanism.    Sci.  Am.  iSff^.,  May  7,  1887. 

Howell's.  Gives  full  comparison  of  die  Howell  with  the  Whitehead  and  Bren- 
nan  torpedo.      Shows  the  Howell  to  be  the  best.      Lon.  £>[;^.,  Jan.  20, 1888. 

Howell  Automobile  Torpedo.  A  complete  description.  Folding  plates.  Proc.  (/. 
S.  N.  /.,  Vol.  XVL,  No.  3, 1890,  pp.  353-60. 

The  Use  0/  in  War.  A  lecture  by  Commander  E.  P.  Gallwey,  before  the  Royal 
United  Service  Inst.  Gives  the  progress  of  this  science  to  date.  Fully  illus- 
trated.   Sci.  Am.  Sup.,  Ai>Ti\  10,  i$&6,  et  seg. 

Victoria  Torpedo.  Description.  Details  illustrated.  Lon.  Engineer,  Aug.  29, 
xSgo,  pp.  244-7. 

The  Whitehead  Torpedo.  Detailed  description  with  full  illustiations.  Lon.  En- 
gineer, Aug.  7,  i89i,  pp.  111-12,  et  seg. 

Torsional  Strength  of  Iron  and  Steel.    See  Iron  and  Steel. 

Tow-Boat  OperaUdby  the  Current  to  Tow  Vessels  up  Stream.     Annates  des  P.  6-  C, 
Nov.,  ii;87. 

Towers, 

Proposed  Tower  Jor  the  '  World's  Columbicm  Exposition.  Diagrams  with  de- 
scription of  a  proposed  tower,  Z120  feet  high.  Designed  by  George  S.  Mor^ 
ison.     Eng.  News,  Dec.  5,  iS9i,  pp.  5289.     R.  R.  Gaz.,  Dec.  5, 1891,  pp.  85i-3. 
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Towers,  continued. 

Of  Braced  Iron,  An  analytical  method  for  determining  the  strains  in  a  great 
octagonal  iron  tower  with  dome.  Diagrams.  •  Eng'.  News^  June  ai,  i89o,  pp. 
59>4. 

In  London,  A  few  of  the  designs  offered  for  the  prize  are  described  and  repre- 
sented in  twenty- one  figures.  Reprinted  from /n^j/r«>j.  Sci.  Am,  Sup.^'^o. 
753.  June  7, 1890.  pp.  12,026^8.  For  a  criticism  of  the  designs  see  Am*  Arch., 
June  14, 1890,  pp.  z6i-3. 

Design  for  the  London  Tower.  Illustrated  description  and  estimate  for  a  tower 
1400  feet  high,  designed  by  Mr.  Edward  S.  Shaw  of  Boston.  Eng.  6*  Build* 
Rec,  Aug.  23,  1890,  p.  i83. 

See  Electric  Lightings  Tower  System.     Viaduct. 

Tower,  Eiffel. 

Three  hundred  metres  high,  of  iron.  Projected  for  the  Paris  exposition  of  1889, 
for  electric  lighting,  etc.  Discussion  of  materials,  cost.  etc..  with  plates  of  de- 
tails.   Mem,  de  la  Soc.  des  Ing.  Civils.    Paris,  March.  188S. 

A  very  complete  article,  showing  details  of  foundations  and  superstructure,  to- 
gether with  methods  of  erection,  etc.  Fully  illustrated,  Lon.  Eng.,  May  3,  i889. 
Vol.  XLVIL,  p.  415,  et  seg. 

Illustrated  description.  Details  of  Construction.  Lon.  Engineer,}An.A,  i^SVii 
Jan.  II,  1889:  Jan.  18,  1889. 

Illustrated  description  of  the  300  meter  tower  now  being  erected  at  Paris.  Eng- 
^  Build.  Rec,  Dec.  15,  1888:  (Wind  Pressures),  Dec.  22,  1888;  (Elevators  and 
Cost).  Dec.  29,  1888. 

From  Foundation  to  Lantern.  An  interesting  descriptive  paper  read  by  Mr. 
Ambrose  Swasey  before  the  C.  E.  Club  of  Cleveland.  Illustrated.  Jour.  Assm, 
Eng.  Soc,  Aug..  i89o,  pp.  411-26. 

The  Lifts  in.  Illustrated  descriptions  of  the  hydraulic  lifts  in  the  Eiffel  tower. 
Lon.  Engineer,  July  i9,  1889.    Lon.  Eng.,  July  5  and  12,  i889. 

Towing.    See  Cadle  Towing,  Canal  Traction. 

Track  "Work.    See  Railroad  Track. 

Traction. 

Fell  System  of  Traction  on  Rimutaka  Inctrim,  New  Zealand.  Brief  paper  by  J . 
P.  Maxwell,  M.  Inst.  C.  E.     Proc.  Inst.    C,   E.,  Vol.  XCVL,  p.  137. 

Resistance  to  Traction  on  Road.  Paper  read  before  Phila.  Engrs.  Club,  by  Ru- 
dolph Hering,  March  18,1882.  Table  of  actual  resistances  to  traction  for  numer- 
ous road  surfaces  and  velocities  is  given  with  authority  for  figures.  Eng,  &» 
Build.  Rec,  Jan.  25, 1890,  p.  121. 

Traction  Engines.    See  Engines,  Steam  Traction. 

Tractive  Force.    See  locomotives.  Tractive  Force, 

Trade  "Winds,  Cause  of.    By  Franz  A.  Velschow.     Trans,  A.  S.  C.  E.,  Vol.  XXIII., 
1890,  Paper  No.  448,  pp.  loi-io- 

Train  Lighting.    See  Car  Lighting. 

Train  Resistance. 

y    Abstract  of  a  paper  in  Annates  des  Mines,  by Desdouits.    Gives  results  of  a 

\/        long  series  of  experimental  investigations  of  the  resistance  of  locomotives  and 
trains  on  railN^^ays.    R.  R.  6*  Ene.  Jour.,  February,  1887. 

A  four-page  abstract  of  some  valuable  experiments  made  in  France.  The  resis- 
tance determined  and  analyzed  inio  its  component  parts.  Proc  Inst.  C.  £., 
Vol.  LXXXVI.,  p.389. 

By  M.  Desdouits.  Gives  the  results  of  a  long  series  of  experimental  investiga- 
tion of  the  resistance  of  locomotives  and  trains  and  railways.  Abstracted  from 
Anfialex  des  Mines,  Vol.  VIII.,  p.  481.  in  R.  R.  &*  Eng.  7our.,  Feb.,  i887. 
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Train  Resistance,  continued. 

^^/^y  Wm.  P.  Shinn.  Gives  data  obtained  while  experimenting  with  the  dynagraph 
"^      onthe  L.  S.  &M.  S.  R.  R.     Trans.  A.  S,  C.  E.,Vq\.V  .,^.Zai. 

In  Cold  Weather.    Correspondence  relative  to  increased  frictional  resistance  to 
^     trainsat  high  speed,  as  the  temperature  decreases.  Accounting  for  the  marked 
decrease  in  hauling  capacity  at  high  speeds  in  cold  weather.  En^*  Nnvs.  Dec. 
I,  1888. 

Experiments  on.  By  A.  M.  Wellington,  under  the  direction  of  Chas.  Paine. 
vX  FuUv  illustrated.  A  valuable  series  of  experiments.  Trans.  A.  S.  C  E.t  Vol. 
VIII.,  (1879).  p.  21-54. 

Experiments  on.  By  —  Desdouits.  Revue  Generate  des  Chemins  de  Fer,  May, 
I  '       i89o,  p.  271.    Abstract  in  Proc.  Inst.  C.  E.,  Vol.  CII.,  iS9o,  pp.  38o-2. 

Experiments  of  the  State  Railroad  of  Saxony  on  the  resistance  oi  cars  on  normal 
gauge  tracks.  By  F.  Hoffmann.  Organ  fur  die  Fortsckritte  des  Eisenbakn- 
wesens,  i885,  pp.  174-178,  202-208. 

And  Journal  Friction.  An  address  before  the  March  meeting  of  the  Western 
Railway  Club  by  G.  W.  Rhodes.    Mast.  Mech.,  April,  1888. 

And  Locomotives ,  An  abstract  of  a  paper  by  Prof.  A.  Frank;  translated  from  the 
the  German  for  the  Inst,  of  Civ.  Engrs.  The  most  important  formulas,  tables 
and  conclusions  given.  Theoretical  treatment  based  on  a  great  many  care- 
fully made  experiments.  Probably  the  most  reliable  data  of  the  kind  yet  pub- 
lished. Ry.  Rev.,  Chicago,  March  ?•  i885;  also  Van.  Nos.  Eng'.  Mag.,  March, 
1883. 

See  also  Friction. 

And  the  Propelling  Force  of  I j>comotives.  Two  useful  diagrams  from  Godwin's 
Railroad  Engineers  Field  Book.  A  peculiar  arrangement  gives  as  an  area  the 
total  distance  traveled  while  accelerating  the  speed  from  one  velocity  to 
another.    R.  R.  Gaz.,  Oct.  24,  i89o,  pp.  731-2, 

Summary  of  a  series  of  tests  recently  made  on  the  C,  B.  &  Q.  Ry.  to  determine 
the  resistance  of  trains  at  high  speeds.    Eng.  News,  Nov.  24,  1888. 

St^  Car  Wheels,  Conical.  Friction  and  Train  Resistance.  Frictional  Resistance. 
Locomotives^  Efficiency  0/, 

Tramways.    See  Strett  Railways.    Electric  Railroads. 
Transfer  Steamer  "Solano."    See  Ferry  Boat. 
Transfer  Tables, 

A  cheap  and  satisfactory  one  described  by  Wm  P.  Shinn.  Illustrated.  Trans. 
A.  S.  C.  E.,  Vol.  v.,  (i876),  p.  377. 

Electric.  Illustrated  description  of  the  Sprague  electric  transfer  table  at  Al- 
toona.  Pa.,  for  Pennsylvania  Railroad  shops.    Mast.  Mech.,  March,  i889. 

Electric  Transfer  Table  at  Fitchburg,  Mass.  Description  of  transfer  table,  70 
ft.  by  10  ft.,  designed  to  accomodate  some  48  different  trucks  at  the  Fitchburg 
Railroad  Company's  shop*  Illustrated.  R.  R.  Gaz.,  Dec.  6,  i889.  Vol.  XXI., 
p.  809 

On  the  Pennsylvania  R,  R.  Illustrated  description  of  two  of  the  most  complete 
and  ingenious  transfer  tables  in  the  country,  one  driven  by  wire  rope 
and  the  other  by  electricity.    R.  R.  Gax.,  March  22,  i889. 

Electric  Transfer  Table.    See  Electric  Transfer  Table. 

Transformers,  Electric.    See  Electric  Current,  Distribution. 

Transit  Instrument.  A  discussion  of  the  sources  of  error  in  its  use,  and  the  equa- 
tions showing  relations  of  errors  of  adjustment  to  the  resulting  errors  in  the 
work.    By  John  Eisenmann.    Jour.  Assn.  Eng.  Soc,  Vol.  IV.,  p.  1%. 

Transition  Curves.    See  Railroad  Curves. 

Transmission  0/  Power.  See  Electric  Power  Transmission.  Power  Transmis- 
sion. 
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Transportation. 

Cheap  vs.  Rapid  Transit  and  Delivery,  By  Martin  Coryell.  A  comparison  of 
water  with  rail  transportation.  Trans,  A.  S,C,  E.,  Vol.  IV.,  (1880),  pp.  4oi-6, 
See  Railroad. 

Its  Early  History  in  Mass,  By  George  L.  Vose.  Being  an  account  of  the  evo- 
lution of  the  carrying  trade,  from  the  stage  coach  of  the  last  century  to  the 
present  time,  including  the  construction  and  operation  of  canals.  Jour.  Assn. 
£n£',  Soc,,  Vol.  IV.,  p.  53. 

Transportation  Facilities.  Some  historical  notes  going  to  show  that  the  earliest 
canals,  turnpikes,  railroads  and  locomotives  in  this  country  were  constructed  in 
Pennsylvania,    your.  Frank.  Inst.,  Aug.,  1885. 

Transportation  in  Northern  Ohio.      An  historical  account  of  its  development,  in* 
eluding  the  building  of  canals  and  railroads.      By  J.  H.  Sargeant.      your. 
Assn.  En£^,  Soc,  Vol.  V.,  p.  i38. 

Trap-Syphonage.  An  extended  series  of  experiments  at  the  Museum  of  Hygiene 
of  the  U.  S.  Navy.  Reported  to  the  American  Institute  of  Architects.  Of  great 
value  in  determining  the  conditions  under  which  syphoning  takes  place.  lUus- 
trated.    San.  Eng:,  Dec.  11,  1886. 

Trees.  Transplanting  those  of  Large  Size.  Report  of  such  work  successfully  per- 
formed ac  Washington,  on  trees  as  large  as  one  foot  in  diameter.  Am.  Arch. 
&•  Build.  News,  April  11,  1S85. 

Trestles.    Scxi  Bridges,  Trestles. 

Trials  of  Speed.    See  Speed  Trials. 

Triangulation. 

Field  Work.  A  very  elaborate  article  giving  an  account  of  all  the  different  parts 
of  the  field  work  of  a  general  scheme  of  triangulation,  including  the  meas- 
urement of  bases.  Cuts  of  observation  stations  U.  S.  C.  and  G.  Survey  Report, 
1882.  See  also  article  by  G.  Y.  Wisner  in  Proc.  A,  S-  C,  E„  Vol.  XII ,  p.  267. 
July,  i883.     Se^Biso Lake  Survey,  Geodetic  Signals.    Observing  Tripods , 

The  field  operations  of  the  primary  triangulation  of  the  Prussian  survey.  By 
Erfurth.  General  desciiption,  outfit,  signals.  Zeitschriftf.  Vermessungswesen, 
1887,  pp,  377-83,  421-37. 

Stations,  Method  of  Marking  on  the  New  York  State  Survey .  Glazed  pots  used 
for  the  underground  marks.    New  York  State  Survey  Report,  iS8d  and  1881. 

Observing  Tripods  and  Scaffolds ^  for  Triangulation  Work.  A  practical  descrip- 
tion,  with  many  cuts,  \oi  the  exact  methods  employed  on  the  U.  S.  C.  and  G. 
Survey.    Report,  1882. 

Triangulation  of  the  Forth  Bridge.     A  detailed  description  of  the  work  by  R.  E. 

Middleton.      Lon.  Engineer;  Eng.  News,  Nov.  20, 1886:  also  R.  R.  Gat.y  Dec^ 

17. 1886. 
Trip  Hammers.    See  Hammers. 

Trucks.    See  Locomotive  Trucks. 

ft 

Trusses. 

Apparatus  for  Illustrating  the  Action  of  Loads  upon. \hjK.  Fletcher.  Illustrated 
Van  Nos,   Eng,  Mag.,  Vol.  XX.  p.  i6|i. 

Componential  Trusses/or  Traveling  Crane,  This  is  a  "through"  bridge  carrying 
•  the  traveler  on  the  lower  chord,  and  to  give  sufficient  clearance  the  main  truss 
is  inclined  outward.  This  necessitates  a  horizontal  truss  system ;  and  also  a 
vertical  system  to  carry  dead  load.  Each  truss  has  thus  three  chords  and 
three  web  systems.  Description,  table  of  stresses  and  illustrations,  by  Henry 
B.  Seaman.  Trans,  A.S.  C.  E.,  Vol.  XXIII..  December,  ,i89o,  paper  No.  456. 
pp.  277-84-  i 

Formulas/or  Strains  in,  and  their  Practical  Application,  By  S.  H.  Shreve.  De- 
rives practical  formulas  for  different  forms  of  trusses  and  makes  a  practical 
application  of  each  to  a  truss.     I'an  Nos.  Eng,  Mag.,  Vol.  III.,  p.  193. 
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Trusses,  continued. 

Wooden  and  Iron.  Chap.  XII.,  of  Safe  Building,  by  Louis  DeCoppet  Berg. 
Am.  Arch.,  Dec.  6, 1890,  pp.  152-4. 

With  Super flwms  Members.  By  Wm.  Cain.  Gives  M.  Levy's  theorem  concern- 
ing superfluous  pieces  in  a  simple  and  elementary  manner,  with  examples  inde- 
lail.      Van*  Nos,  Em.  Majgr.,  Vol.  XXVII.,  p.  3i4. 

Se^  Framed  Structures.    Howe  Truss. 

Tubbing.  By  Ralph  Moore.  Gives  a  method  of  tubbing  for  stopping  back  feeders 
of  water  met  m  sinking  shafts  and  describes  method  of  putting  it  in.  Van  Nos. 
Emr^  Ma£r..  Vol.  XVIII. ,  p.  348. 

Tubes. 

Mannesmann  Process.    S^  Pipes, 
Methods  csfWeldin^r,    See  Welding  Metals. 

Polling'  Seamless  Tubes  from  Solid  Ingots.  By  Frederick  Siemens  before  the  Bath 
Meetingof  the  Brit- Assoc,  for  the  Adv.  of  Sci.  Describes  the  Mannesmann 
process  of  rolling  seamless  steel  tubes  from  a  solid  ingot.  Am.  Eng.,  Oct  10, 
1888. 

Seamless  and  Braued  Brass  and  Copper  Tubes.  A  description  of  the  works  of 
Randolph  and  Clowes  and  of  the  method  of  manufacture.  Illus.  Iron  Age, 
Aprils.  1891,  pp-63on4. 

Seamless, from  Solid  Blanhs,  An  account,  with  illustrations,  of  a  recent  method 
used  in  Germany.    P.  P.  GaM.,  Oct.  z4,  1881. 

Seamless  Tubes  Made  from  Solid  BlcutkS'  A  novel  method  of  making  a  tube 
from  a  solid  ingot  by  passing  between  rolls  described  and  illustrated.  Am. 
Mach.,  Oct.  15. 1887:  .S^'-  Am.  Sup;  March  24,  1888:  P.  P.  Gaz.,  Oct.  17.  1887, 
and  Lon.  Engineer,  Nov.  11, 1887. 

Spirally  IVel^ed.  Abstract  of  remarks  by  J.  C.  Bayles  before  the  Franklin  In- 
stitute, Phila.,  with  cut  of  machine  for  making  the  tubes.  P.  P.  iSf  Eng.  Jout,, 
March  1S89;  Mechanics,  Feb..  i889. 

Spirally  Welded  Steel  Tubes.  Paper  by  James  C.  Bayles,  read  before  the  Iron 
and  Steel  Inst.,  N.  Y.  Sci.  Am.  Sup,,  No.  775,  Nov.  8,  1S90,  pp.  i23i3-4. 
Mech.   World,  Nov.  15,  i89o,  p.  i98,  etse^. 

Spirally-  Welded.    See  Pipe. 

See  Pipes. 

Tube  "W ells.  A  description  of  some  of  the  so-called  Abyssinian  tube  wells.  Vai 
Nos.  Eng.  Mag.,  Vol.  XXIIL.  p.  a8i. 

Tunnel. 

Boston  Water-  Works,  See  Water-  Works^  Boston. 

Cable  Pailway  Tunnel  Under  the  Chicago  Piver.      Article  descnbing  this  tunnel, 
giving  general  view,  sections  and  detail  illustrations  of  method  of  lining,  track 
laying,  etc.,  etc.    Eng.  News,  Feb.  22,  1890,  Vol.  XXIIL,  p.  270:  Sci.  Am.  Sup. 
March  22,  1890.  p.  11,854. 

New  Chicago  Lake.  Gives  description  of  the  new  tunnel  for  the  Chicago  water- 
works.   Eng.  News,  Oct.  29,  1887;  San.  Eng.,  Oct.  29,  1S87. 

New  Chicago  Piver  Tunnel.  Description  with  illustrations  showing  section, 
plan,  profile,  etc.    St.  Py.  Pev.t  Nov.,  i8gi,  pp.  5ii-i3. 

Chicago,  Alterations  in  the  Wctshington  Street  Tunnel.  A  short  paper  describ- 
ing this  difficult  work.  Illustrated.  Read  by  Mr.  S.  C.  Colton  at  Peoria,  Jan. 
3i,  i89o.  Pep.  u/the  sth  An.  Meet.  0/  the  III.  Soc.  Eng,  and  Surv.  (So  cents). 
Pp.  75-8.    Eng'  &*  Build.  Pec,  January  10,  1891,  p.  32. 

At  Cochem,  on  the  Mosel  R.  R.  By  Herr  Lengeling.  Complete  description  of 
this  tunnel,  4204.75  meters  long,  built  1874-77,  with  plates  and  statistics  of  cost. 
Zeitschr./ur  Batnoesen,  1886,  pp.  26*55. 
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Tunnel,  continued. 

Construction  of  a  Tunnel  for  Foot  Passen£ers  throueh  a  ridge  in  the  most  popu- 
lous part  of  Stockholm,  Sweden.  Lightioot'>  dry  air  refrigerator  process  em- 
ployed.    Sci,  Am,  Sup,t  May  22,  1886. 

Coosa  Mountain.  Gives  brief  description,  with  section,  of  the  tunnel  on  the  Col- 
umbus &  Western  R.  R.,  near  Birmingham,  Ala.  Length  2,434  ft ;  width,  16  ft. 
with  centre  height  of  2i5i  ft.    R.R,  Gas,,  Aug.  3.  iRB. 

Detroit  River.    By  E.  S.  Chesbrough. .  Gives  his  experience  with  sand  and  water 
irruptions  m  the  trial  tunnels  between  Detroit  and  Windsor.     Trans.  A.  S.  C- 
^  £.,  Vol.  II..  p.  233.  Van  Nos.  En^.  Ma^  .  Vol.  VII..  p.  362. 

Drainage  Tunnel/or  City  0/  Mexico.    See  Draina£e  Tunnel. 

The  Duluih,  Minn,,,  Tunnel.  Abstract  of  report  of  Wm.  Sooy  Smith  on  this  pro- 
posed tunnel  under  the  canal  across  Minnesota  Point,  as  to  the  materials  to  be 
excavated,  best  method  to  adopt,  and  utility  of  the  tunnel.  En^,  Record.  Feb. 
21,  i8gi,  pp.  i93-4. 

Electric  Liirhi  in.    See  Electric  Li^ht.    See  Rapid  Transit. 

Eng-lish  Channel.  A  paper  by  J.  C.  Hawkshaw  before  the  British  Assoc.,  giving 
a  history  and  descripdon  of  this  project.  Map  and  profiles.  En£.  News,  Oct. 
7, 1882.  pp.  347-9. 

For  Foot  Passeng'ers  at  Stockholm,  Driven  by  freezing  the  ground  by  cold  air 
blast  at  night,  this  discontinued  through  the  day-  Illustrated.  Lon.  En^neer, 
April  9. 1886:  also  San.  En^.,  May  6.  1886. 

Glcug'aw,  Under  the  River  Clyde  at.    Illustrated  account  of  this  proposed  tunnel, 
giving  the  principal  dimensions  and  general  outline  of  proposed  methods  of 
construction.    Lon.  jEh;^.,  Jan.  i7,  1890,  p.  70.    Brief  description,  En^.  6y  Build. 
Rec,  March  29,  1890,  p.  264. 

Gould's,  on  the  Pittsbur£,  Cincinnati  and  St.  Louis  Ry.  Specifications  for  this 
tunnel,  3,3co  ft.  long.    En^',  News*  Nov.  13,  i£8o,  pp.  385-7. 

Greek  Tunnel  of  the  Sixth  Century  B,  C  By  A.  C.  Merriam.  The  tunnel  at 
Samos,  described  by  Herodotus,  surveyed  in  1884  by  Ernst  Fabricius.  The  tun- 
nel is  1,000  metres  long  and  generally  1.75  metres  square,  approached  by  con- 
duits aggregating  1,200  metres  in  length;  partly  in  tunnel,  partly  in  open 
cutting.    Sch,  of  Mines  Quar.,yi2iXc\i,\\&%. 

'  Hudson  River, 

By  Wm.  Sooy  Smith.  A  description  of  the  methods  employed,  compressed 
air  being  used.  Illustrated  by  three  large  plates.  Trans.  A.  S.  C.  E.,  Vol. 
XL.  (1882,)  p.  314. 

Brief  account  of  the  methods  that  have  been  used  here  by  small  advance  pilot 
and  later  by  Greathead  shield.  By  S.  D.  V.  Burr.  lUus.  R,  R.  Gaz., 
March  14, 1890,  Vol.  XXII.,  p.  i74. 

Brief  description  of  methods  used  in  reopening  this  work  in  18S9,  and  the  sub- 
sequent progress  made.    R.  R.  Gaz.^  August  3i,  1889,  Vol.  XXI..  p.  $69. 

Accident  in.  Testimony  and  verdict  of  the  coroners  jury.  En£^.  News,  Oct.  q, 
iSSo,  pp.  335-7.    Statement  of  Chas.  B.  Brush,  ibid..  Oct.  16.  pp.  346-7, 

Caisson  sunk  after  the  accident  described  and  its  strength  discussed.  Eng; 
Newsy  Oct.  23,  x88o,  pp.  351*2.    Also  tiid.,  Nov.  x3, 1880,  pp.  38i*2. 

Description  of  tunnel,  air  lock  and  condition  of  work  at  date.  Paper  by  A. 
Spieln.ann  and  Chas.  B.  Brush  before  the  Am.  Soc.  C-  E.  Reprint,  iSW;^- 
News,  Aug.  7, 1880,  pp.  265-7. 

Fire  in  the  Hudson  River.  Account  of  a  fire  in  the  east  caisson.  R.  R.  Gas.. 
April  II,  1890,  p.  246. 

The  methods  used  in  the  early  stages  of  this  work  described  and  illustrated  by 
Messrs.  Spielmann  ik  Brush  contractors.  Trans,  A.  S.  C -fi..  Vol.  IV., 
1880,  pp.  259-277. 
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Tunnel,  continued. 

New  York  Works*  Illustrated  description  of  caisson,  bulkhead,  etc.  Eng: 
News,  Sept.  2. 1882. 

Shields,  Illustrated  description  of  shield  as  designed  by  Sir  Benjamin  Baker, 
C.  E.,  and  in  use  in  the  tunnel.  Ens^.  News,  March  i3,  i89o,  Vol.  XXIII.,  p. 
257. 

Shield,  Brief  description  with  three  cuts  showing  details.  Reprinted  from 
Industries.    En£.  News,  July  ig,  1890.  p.  $4, 

Iron  Centering- for.  Some  illustrations  of  types  of  tunnel  centres  made  of  old 
rails.    R.  R.  Gat.,  Oct.  14,  1887. 

The  Location  of  those  on  the  Chimbote  Rail-way,  Peru.  The  road  and  tunnels  lie 
in  a  mountain  canon,  Maps  and  profiles.  O.  F.  Nichols.  Trans.  A .  S^  C.  E., 
Vol.  IX.,  (1880),  pp.  365-376. 

The  Marot.  Abstract  of  a  paper  m  y4»».  des  Trav.  Publiques.  Illustrated  by 
about  20  cuts  in  Sci.  Am.  Sup.,  Feb.  14. 188S. 

The  Mersey.  A  full  account  of  this,  the  largest  tunnel  under  water.  Describes 
the  drainage  and  pumping  machinery,  explosives,  covered  ways,  and  retaining 
walls,  stations,  hydraulic  lifts,  ventilation,  engines,  and  fans,  etc.  Illustrated. 
By  Francis  Fox.  one  of  the  engineers.  Proc.  Inst.  C.  £.,  Vol.  LXXXVI.,  p. 
4o;  also  San.  En£,,  Oct.  7t  i?86,  et  seq. 

Under  the  Mersey  at  Liverpool.  Sections  and  details  shown  and  described 
Sci.  Am.  Sup.,  April  10,  1886. 

Mont  Cents. 

By  Francis  Ko.ssuth.  Treats  of  the  condition  of  location,  geology  of  the  tun- 
nel, workshops  and  water  supply.  Van  Nos.  Eng.  Mag.,  Vol.  V.,pp.  ii3, 
225,  etc. 

Gives  results  of  experiments  with  compressed  air  made  by  order  of  the  Italian 
Government.     Van  Nos.  Eng  Mag.,  VoL  VI.,  p  63. 

By  W.Pole.  Abrief  description  of  the  ventilation  of  the  tunnel.  Van  Nos. 
Eng.  Mag.,  Vol.  XIX.,  p.  3q9. 

New  Croton  Aqueduct.  Gives  details  of  the  meeting  of  the  headings  of  the  tun- 
nel.   San.  Eng.,  Nov.  26,  1887. 

New  York  and  Long  Island.  Profile  and  sketches  of  a  proposed  tunnel  under  the 
East  River.  R.  R.  Got.,  May  9. 1890.  p.  318.  Sci.  Am.  Sup.,  June  21,  i8:o,  No. 
755,  p.  12,057. 

On  the  S.  Penn.  R.  R.  Method  of  working,  taken  from  official  reports.  A  valu- 
able series  of  articles,  fully  illustrated.    Eng.  News,  Nov.  i4,  i88=,  et  seq. 

Proposed  Detroit  River.  Description  oi  method  proposed  by  H.  H.  Hall  for  con- 
structmg  the  tunnel,    Eng.  News,  March  26,  i887. 

The  Proposed  Irish  Channel  Tunnel.  A  paper  by  Sir  Roper  Lethbridge,  discus- 
sing the  feasibility,  and  setting  forth  the  advantages  ot  such  a  tunnel.  7our. 
Soc.  Arts,  Feb.  i3, 1891,  pp. .235-43. 

Projected  Simplon  Tunnel  Temperatures  discussed  with  reference  to  the 
effect  of  high  peaks.  Also  Temperature  Observations  in  the  St.  Gothard  Tunnel. 
Eng.  News,  Nov.  i,  i89o,  pp.  389*390. 

Proposed  Simplon.  A  review  of  the  various  projects  for  crossing  the  Alps,  with 
special  reference  to  the  Simplon  tunnel.  Abstracted  from  Le  Genie  Civil,  May 
28, 1887,  in  Eng.  News,  July  2  and  9, 1887. 

Proposed  Simplon.  Gives  brief  review  of  the  history  and  merits  of  the  proposed 
Simplon  Tunnel  between  Switzerland  and  Italy.  Illustrated  with  profiles  and 
plan.    R.  R.  Gas.,  Aug.  i7,  1888. 

Reconstruction  and  Enlargement  of  the  Cork  Run  Tunnel  on  the  Pittsburgh, 
Cin.  &  St.  Louis  Ry„  by  Max  J.  Becker.  Illustrated.  Trans.  A.  S.  C.  E.  VoL 
VI.  (1877).  p.  I. 
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Tunnel,  continued. 

Sections  oh  the  Canadian  Pacific  Railway,  Illustrated  with  sections  shouins 
inasonr7  and  timberinff,  with  dimensions.    En^.  News^  Nov.  24,  i8b8. 

The  Severn. 
By  T.  A.  Walker,  before  the  British  Association.    Gives  an  interesting  account 

of  the  driving  of  the  tunnel  and  the  difficulties  met  with.    Lon.  Eh£:,  Sept. 

9,  1887. 
Con.%truction  of  the.  Gives  abstracts  from  an  address  of  Mr.  Charles,  orginator 

and  engineer  of  the  Severn  Tunnel,  at  Bristol,  England,  upon  the  history 

of  the  work.    En£,  News,  Aug.  13, 1887. 

Profile  and  sections,  with  an  account  of  the  work.  Rn^.  News,  April  17.  1886; 
also  R.  R,  Gas.,  April  16, 1886. 

Sewer.    See  Sewers. 

The  Stampede  or  Cascade  Tunnel  on  the  Northern  Pacific  R.  R.  Description  with 
map  and  profile  of  tunnel,  and  account  of  its  construction.  Description  also 
ot  a  switch-back  used  as  a  temporary  line.  By  C.  W.  HobarC  En^",  News, 
Oct.  3, 10,  i89i .  Progress  profile,  estimate  sheets  for  November,  and  other 
notes,  idid,  Oct.  10.  I7f  1891. 

The  St,  Clair  River. 
A  brief  account  of  the  tunnel  proposed  under  the  St.  Clair  River  at  Port  Huron. 
Total  length,  S,28o  feet,  of  which  2,3io  feet  will  be  under  the  river.    Clear 
internal  diameter,  20  feet.    R.  R.   Goir.,  Feb.  25, 1887. 

Gives  method  employed  in  the  construction  of  the  St.  Clair  tunnd  on  the  Penn- 
sylvania Schuylkill  Valley  Railroad,  one  and  one-half  miles  west  of  Pots- 
ville,  Pa.  Shows  plan,  numerous  cross-sections,  progress  profile,  etc.  £n^. 
News,  Aug.  20,  1887. 

Series  of  papers  giving  complete  details,  and  methods  and  machinery  em- 
ployed.   En^".  News,  Oct.  4*  i89o,  pp.  291^.  etse^. 

Very  interesting  description  of  this  work,  profiles  and  cross-sections.  The 
Beach  hydraulic  shield  is  fully  described  aud  illustrated.  Sci.  Am,,  Aug.  2> 
1890,  pp.  79,  87-8.  Set.  Am.  Sup.,  Aug.  23,  i89o.  No.  764,  pp.  12199  201.  £,  &* 
M,  7(mr.,  Aug.  16, 1890,  p.  188. 

Very  interesting  description  of  this  work.  Details  fully  illustrated.  R.R.  Gas,, 
Sept.  26, 1890.  pp.  659-62. 

St.  Gothard. 
By  Prof.  Colladon.    Describes  the  source  of  motive  power,  air  compressors, 
and  engines  put  in  motion  by  the  compressed  air.      Van  Nos.  Fjn^.  Mag",, 
Vol.  XVII..  p.  37. 

The  paper  contains  a  record  of  the  temperature,  air  movements  and  smoke  in 
the  tunnel  during  its  construction  and  since  its  completion.  Sckweizertscht 
Bauseitun^.  Vol.  XV.,  1890,  p.  43.  Abstract  in  Proc.  Inst.  C.  E,,  VoL  C. 
1890,  pp .  43S-40' 

Brief  illustrated  description  of  some  of  the  engineering  works  on  the  hne.  En£^. 
News,  Aug.  5,  1882,  pp.  27o-i. 

Circular  and  Other  Tunnels  of.  Gives  description  of  the  spiral  tunnels  and 
method  of  working.    En£.  News,  Nov,  10,  iS83,  pp.  543-5. 

Under  East  River.    See  Rapid  Transit.  • 

Under  Thames  River.  Description  of  methods  and  details  of  construction  of  the 
new  iron  tunnel  now  being  built  in  London.    Sci.  Am.  Sup.,  June  4i  1887. 

Vosburf,  Construction  of  the.  A  pamphlet  of  56  pages,  wth  plates  showing  sec- 
tions of  the  tunnel  at  vanous  stages,  systems  of  timbering,  drilling,  firing,  etc., 
and  letter-press  giving  details  ot  construction,  cost,  etc.  Address  the  author, 
L.  Von  Rosenburgh,  35  Broadway,  New  York.  Abstract  in  Lon.  En£.,  April 
6,1888. 
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Tunnel,  continued. 

The  Vosbttrg  on  the  Perm,  6*  N,  Y,  Ry.  This  has  been  recently  completed,  is 
3,9oo  feet  long,  for  double  track.  Rock  drills  driven  by  compressed  air  used. 
Maps,  sections,  etc.,  shown.    R.  R.  Gaz.,  Oct.  i  and  8,  i886. 

The  Washin£lon  Aqueduct  Tunnel.  Its  Mismanagement.  Poor  Supervision 
and  Failure  under  United  States  Army  Engineers.  Illustrated.  Am.  Arch.^ 
Oct.  xcIiSSq. 

Weehawhent  of  the  West  Shore  Road.  Illustrated  description.  En£:  News,  June 
17,  i88a,  pp.  i97-8. 

The  West  Point*  By  Wm.  H.  Searles.  Read  before  Civil  Engineers'  Club  of 
Cleveland,  Aug.  x4,  i888.  your.  Assn.  Ensr.  Soc.,  Feb.,  1889:  abstract  in  ^. 
R.  Gaz.,  April  13, 1889. 

Wickes  Tunnel,  on  the  Montana  Central  Raxlway,  Cost  of .  A  brief  paragraph. 
Enff.  News,  Nov.  t4,  x888. 

The  Wukes.  Gives  details  of  the  proposed  Wickes  Tunnel  on  the  Montana  Cen- 
tral R.  R.  your.  Assn.  En^.  Soc.,  Aug.,  iS&7:  R.  R.  Gaz.,  Aug.  19,  1887,  and 
/sn^.  A^ews,  Aug.  a7, 1887. 

Of  the  Worcester  (Mass)  Sewerage  System.  Details  of  cost  and  methods  given. 
By  Wm.  Whittaker.    Jour,  Assn.  Eng;  Soc,,  Vol.  V.,  p.  147. 

Zumpango  Tunnel  Worhs.  Description  of  this  part  of  the  great  work  for  the 
drainage  of  the  City  of  Mexico.  Section  showing  heading,  arrangement  of 
car  track,  etc.    Eng;  News,  Nov.  i,  1890,  pp.  386-7. 

Zig-Zag-  Tunnel;  New  York,  Ontario  <&•  Western  Railway.  1,62?  ft.  long.  Brief 
description  wkh  illustrations  of  sections  and  portals.  Eng.  News,  Jan.  xo,  xSgx, 
pp.  26-7. 

.See  Cable  Railroads.    Flushing  Tunnel,  Milwaukee. 

Tunnel  Alignment.  By  F.  P.  Stearns.  Being  an  account  of  the  methods  used  on 
the  Dorchester  Bay  Tunnel,  Boston.  Illustrated.  The  results  were  very  ac- 
curate. Shaft  169 feet  deep,  and  tunnel  6,090  feet  long.  Jour  Assn.  Eng.  Soc., 
Vol.  III.,  p.  190. 

Nepean,  N.  S,  W.  By  T.  W.  Keelo  before  the  Institution  of  Civil  Engineers. 
Gives  details  of  the  alignment  of  the  Nepean  Tunnel  for  the  Sidney  water 
supply.  New  South  Wales.  Length  of  tunnel.  23.507  ft..  7H  ft.  high,  and  9K 
ft.  wide.  Error  in  alignment  for  4,341  ft.  was  H  in.,  and  in  levels,  }<  in.  Proc. 
Inst.  C.  E.,  Vol.  XCII.,  pp.  259-67. 

Tunnel  Surveying.    See  Surveying. 

Tunnel  Ventilation. 

A  paper  by  N.  W.  Eayrs.  describing  the  natural  ventilation  of  the  HoosacTunn^ 
and  the  ventilation  of  the  St.  Louis  Tunnel  by  mechanical  means.  Illustrated. 
Trans.  A.S.  C.  E.,  Vol.  XXIII..  i89o.  paper  No.  458,  pp.  288-302.  Abstracted 
in  Ry.  Rev,,  Feb.  21,  i89i,  pp.  124-5.    Eng.  Record,  February  28,  i89i,  pp.  2o9-ii. 

And  Lighting  of  the  Croton  Aqueduct  Tunnels.  Abstracted  from  the  report  of 
R.  W.  Raymond  and  W.  H«  McQuail  to  the  aqueduct  commissioners.  San. 
Eng,,'\z.TL,%,  1887. 

Railroads,  Tunnel.  Editorial  discussion  of  the  efficiency  of  various  methods. 
R..  R.  Gaz.,  Oct.  30,  i89i,  pp.  767-8. 

Results  of  observations  on  the  Pfafibnsprung  spiral  tunnel  as  to  temperatures, 
air.  etc.  From  Swiss  Journal,  Eisenbohn.  Eng.  News,  Sept.  17,  1881,  pp. 
371-a. 

Tunneling. 

A  description,  with  cuts  showing  details  of  an  instrument  for  measuring  cross 
sections  in  tunnels,  in  use  at  the  Croton  acqueduct.     San,  Eng.,  June  11,  X887. 

By  B.  H.  Hall.     Sketches  progress  in  tunneling  in  United  States,  with  details  of 
a  number  of  tunnels.     Report  Conn.  Assn.  Crv,  Engrs.,  i887.  p.  i9. 
28 
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Tunneling:,  continued. 

Bottom  or  Top  Heading  in.  By  C  L.  Kalmbach.  Discusses  the  use  of  top  head- 
ing and  advocates  the  use  ot  bottom  heading.  Illustrated.  Ett^,  News,  March 
24.  i}}88. 

Caisson/or  Subaqueous  Work.  A  new  method  of  lajring  water  pipe  or  building 
a  subaqueous  tunnel  through  loose  material.  Has  been  used  in  Australia. 
Illustrated.    ^.  if?.  Gas.,  April  17, 1885*  and  Am.  Eng-,  of  same  date* 

In  Colorado*  A  report  of  the  Golden  River  Mining  Co..  giving  detailed  cost  of 
a  tunnel  3,ooo  feet  long  and  7x8  section.     Eng-.  News^  April  2, 1887. 

On  the  Croton  Aqueduct.  Gives  records  of  progress  made  in  tunneling,  also  to 
the  arrangement  of  drill-hole.    R,  R.  Gaz.,  July  2g;  Eng.  News,  Aug.  6,  1887. 

Drills  of  the  A rlberg  Tunnel.  Methods  of  drilling  and  efficiency.  Illustrated. 
A  valuable  paper  by  G.  J.  Specht.    Eng.  News,  Jan.  i9.26,  1884. 

Excavating  0/ N.  Y-  Aqueduct.  Abstract  of  a  paper  by  J.  P.  Carson  before  the 
A.  I.  M.  £.  Describes  the  tunneling  through  some  bad  ground.  Eng.  &*  Build. 
Rec,    Oct.  4, 1890,  p.  280. 

Haase's  System  of  Sinking  Shafts  through  Quicksand.  Used  in  the  Guenin  Col- 
liery, Germany.  A  series  of  wrought  iron  tubes  were  driven  side  by  side  to 
form  a  cribbmg  for  the  shaft.  Illustrated.  E.  &»  Af.  Jour.,  June  21.  1890.  pp. 
7P2-S.  The  King-Chaudron  and  other  methods  of  shaft  sinking  described;  ibid, 
pp.  729-32. 

Hoisting  Cage.    Detailed  drawings.    Eng.  News,  March  3i,  i88^>  p.  i49. 

Influence  of  Temperature  in^  through  High  Mountains.  By  Dr.T.M.  Stapff.  Treats 
of  the  highest  temperatures  at  which  men  can  work  and  at  what  depth  this 
temperature  is  likely  to  be  reached.  Also  gives  general  remarks  on  tunnel 
work  from  experience  in  the  St.  Gothard  tunnel.  Van  Nos.  Eng.  Af^g.,  Vol. 
XXIV.,  p.  3i. 

Paper  by  A.  £•  Baldwin  before  the  Inst.  C.  £.  General  notes,  form  of  section, 
tunneling  in  London  clay.    Eng.  News,  Oct.  3,  27, 1877. 

Under  Heavy  Pressures.  An  article  by  Archibald  A.  Schenck,  discussing  the 
stability  of  arches  in  soft  ground  and  causes  of  failures,  and  advocating  a 
stronger  construction  and  better  methods  of  packing.  R.  R.  Gas.,  April  10, 
i89i,  pp.  252-3. 

And  Modem  Methods  of  Tunneling.  By  E.  W.  Moir,  A.  M.  I.  C.  E.  Examples 
given  from  numerous  works.  Well  illustrated.  Eng.  Mag.,  September,  1S91. 
pp.  8i8-33. 

The  Best  Method  of  Constructing  Long.  By  G- Bredel.  Contains  notes  on  the 
construction  of  a  number  of  European  tunnels.  Author  believes  base  heading 
is  preferable  to  crown  heading.     Van  Nos.  Eng.  Mag,,  Feb.,  i884. 

Under  Rivers.  A  proposed  method  for  constructing  the  new  Thames  River 
Tunnel.  To  be  constructed  in  sections  and  lowered  to  place  <fti  a  caisson,  the 
excavations  being  made  in  the  compressed  air  chamber.  Illustrated.  Lon. 
Eng.,  Aug.  14,  ]88S. 

See  Aqueduct,  New  Croton.    Washington. 

Tunneling  Plant. 

Transandine  Railway  Tunneling  Plant.  Detailed  description  of  motors,  dyna- 
mos, drills,  etc.    lUus.    Lon.  Eng.,  May  22.  i89i,  pp.  6o3-4. 

The  Transandine  Railway  Tunneling  Plant.  Maps  and  profile  showing  the  lo- 
cation of  the  several  tunnels  and  the  arrangement  of  the  installations.  Power 
is  furnished  by  turbines  and  transmitted  electrically.  Description  of  plant 
given.  Lon.  Eng,,  Apr.  24,  i89i,  pp.  481-2.  Abstract,  R.  R.  Gas.,  May  8, 1891, 
p.  320. 
Turbines.    See  Steam  Turbines.     Water  Motors, 

Turrets.    See  Armored  Turrets. 
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Vacuum  Pumps.    See  Pumps^  Vacuum, 

Valley  of  Mexico.  Drainage  of.    See  Drainage. 

Valve  Gear. 

Comparative  Merits  of  Valve  Gear.  Paper  hj  John  Essen,  read  before  the 
Aberdeen  Mechanical  Society.  Meek,  World,  Nov.  i,  i89o,  p.  184,  et  seg- 
Reprinted  in  Am,  Eng^.^  Nov.  iS,  1890,  pp.  2xS-i6,  et  seg. 

Slide  Valve  Gears,  A  paper  by  Prof.  A.  Maclay,  M.  I.  M.  E.,  read  before  the 
Inst,  of  Engrs.  and  Shipbuilders.  Illustrated.  Mech,  World*  Jan.  xo,  i89i,  pp. 
17-18,  etseg. 

See  Locomotives,  Valve  Gear. 

Valves.  The  Slide  Valve.  Illustrated  description  and  discussion  of  the  various 
forms  of  slide  valves.  By  Robert  Grimshaw.  Mfr.  6*  Builder,  Feb.,  i89i,  pp. 
3o-i,  et  seg. 

See  Slide  Valves. 

Vanes.    See  Jets  of  Water  on  Curved  Vanes. 

Van  Nostrand,  D.  An  account  of  his  life  and  works,  in  Van  Nos.  En£.  Ma£.*  Vol. 
XXXV.,  p.  441. 

Varnishes,  Methods  of  Testing,  A  paper  read  before  the  Master  Car- Painters'  Con- 
vention.    Ry,  Rev.,  Nov.  i5,  i884. 

Ventilating:  Pans.    See  Heating' and  Ventilation*  U,  S.  Senate  Chamber. 

Ventilation. 

Abstract  from  a  report  on  the  heating  and  ventilation  of  the  Chamber  of  Depu- 
ties, Pans,  made  for  the  information  of  a  committee  of  House  of  Commons. 
San,  Eng.,  July  22,  1886. 

An  article  treatinfjfthe  heat  of  the  human  body  as  an  element  to  be  regarded  in 
arranging  the  ventilation  and  warming  of  buildings.  Van  Nos,  Eng.  Mag., 
Vol.  XXI..  p.  374. 

A  paper  by  Capt.  D.  Galton  on  the  maintenance  of  pure  air  in  dwellings.  Van 
Nos.  Eng.  Mag.,  Vol.  XXV.,  p.  .1x4. 

By  W.  N.  Hanley.  Treats  of  the  pollution  of  air  and  ventilation  of  buildings. 
Van  Nos.  Eng.  Mag,  Vol.  XIII.,  p.  109. 

0/  Audience  Halls.  By  Robt.  Briggs.  An  authoritative  article  on  heating  and 
ventilating  large  halls,  covering  S4  pp..  with  special  index  to  topics.  Illus. 
Trans,  A.  S,C.  E..  Vol.  X.,  p.  53-106. 

Of  Buildings,  By  W.  F.  Butler.  A  valuable  paper.  Gives  prmciples  which 
are  applicable  in  nearly  all  cases.     Van  Nos.  Eng.  Mag.,  Vol.  IX.,  p.  3SS. 

Of  Buildings,  By  J.  Neville  Porter.  Paper  read  before  the  Society  of  Archts., 
London,  with  discussion.  The  writer  shows  an  acquaintance  with  the  means 
employed  in  all  parts  of  England.  A  first  rate  article  on  this  subject.  Van 
Nos.  Eng,  Mag.,  Jan..  1885.    See  also  Heating. 

Of  Buildings.  Valuable  pamphlet  discussing  this  subject  by  Alfred  R.  Wolff, 
M.  E.,  Consulting  Engineer,  New  York  City.    Potter  Building. 

Of  Buildings,  The  Quantity  of  Air  Reguiredin  the  Ventilation.  A  formula  given 
based  on  the  experimcntb  of  Parkes.  Pettenkofer,  De  Chaumont  and  Angus 
Smith.    Jour.  Assn.  Eng.  Soc.,  Vol.  IV.,  p.  418. 

By  Chimneys  and  by  Fans.  Their  relative  economy.  By  Prof.  W.  P.  Trowbridge, 
before  the  Am.  Soc.  Mech.  Engrs.  The  fan  shown  to  be  much  more  economic- 
al in  fuel  for  low  chimneys  or  shafts.    Sch.  Mines  Quar.,  July,  i885. 

Of  Dye  Houses.  A  method  of  preventing  vapor  in  dye  houses  by  properly  ar- 
ranged currents  of  hot  air.     The  Locomotive,  Dec,  1888. 

Of  Habitations,  Particularly  Schools  and  Public  Buildings.  Abstract  of  a  lec- 
ture delivered  by  Wm.  J.  Baldwin,  M.  Am.  Soc.  of  C.  E.,  before  Engineering 
Dept.  of  Brooklyn  Institute.  Eng,  6*  Build.  Rec,  August  3i,  i8S9.  Vol.  XX., 
p.  i9o,  etseg. 
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Ventilation,  continued. 

Hints  OH,    By  C.  T.  Wingate.    A  brief  discussion  of  the  ventilation  of  dwellings 
Building,  June  S,  1886. 

Haw  Much  f  A  valuable  article  by  J.  L.  Greenleaf,  on  the  amount  of  fresh  air 
required  under  various  conditions.    I  Van  Nos.  Eng".  Ma£'.,  Nov.,  i885. 

T/u  Mechanics  of.  By  George  Rafter.  A  thoroughly  practical  essay  treating 
of  the  laws  of  air  in  motion,  and  the  application  of  those  laws  to  the  removal  of 
foul  air  and  the  supply  of  fresh  air  to  building,  l^an  Nos.  Eng',  Mag.,  Vol. 
XVII.,  pp.  3S4  and  4oi. 

By  Means  0/ Flues,  The  air  being  artificially  heated  before  entering  the  flue.  A 
theoretical  study  of  this  problem,  when  the  air  which  is  to  be  passed  out  of  the 
flue  is  heated  by  steam  coils  as  it  enters  the  flue.  The  obj,ect  of  the  investiga- 
tion IS  to  find  the  area  of  heating  surface  required  to  pass  a  given  quantity  of 
air  under  given  conditions.  By  Wm.  P.  Trowbridge.  The  system  shown  to 
be  more  economical  than  fans.     Trans.  A.  <S.  M.  E..  Vol.  III.,  p.  67. 

Relative  Economy  of  ventilation  by  heated  chimneys  and  by  fans.  A  paper  be- 
fore the  Am.  Soc.  of  Mech.  £ng<  at  Chicago.    San.  Eng-.,  July  29, 1S86. 

The  Science  of  Ventilation  as  applied  to  the  interior  of  buildings.  By  D.  G.  Hoey, 
with  appendix  by  Dr.  William  WaUace  and  discussion  by  members.  Jour^ 
Soc.  Arts,  May  3i,  1889,  Vol.  XXXVII.,  p.  607. 

Of  Sewers .    See  Sewers. 

Of  Stables.    See  Stables. 

Of  Theatres.  By  J.  P.  Seddons.  A  lecture  delivered  at  the  Parkes  Museum  of 
Hygiene.     Van  Nos.  Rng.  Mag.,  April,  1886. 

The  Theory  of.  By  Sur.-Gen.  F.  de  Chouroont.  An  attempt  to  establish  a  pos- 
itive basis  for  the  calculation  of  the  amount  of  fresh  air  required  for  an  inhab* 
itedair  space.     Van  Nos.  Eng.  Mag.,  Vol.  XIII.,  p.  33t. 

See  Damp,  Heating  and  Ventilation .  Plumbing  and  Ventilation  Inspection  in 
N,  Y»     Tunnel. 

Ventilators. 

Centrifugal  Ventilators.  A  paper  by  R.  Van  A.  Norris,  describing  experiments 
on  aS  ventilating  fans.  Gives  diagrams  01  the  fans  and  a  few  general  deduc- 
tions.    Trans.  A.  I.  M*  E.,  i89i,  pp.  34. 

Verniers.    See  Sub-Scales. 

Vessels . 

Resistance  of.  Report  of  the  Committee  of  the  British  Association,  treating  of  the 
resistance  which  ships  ofler  to  propulsion  and  their  behaWor  in  respect  to  rolL- 
ing.      Van  Nos,  Eng.  Mag.,  Vol.  11.,  p.  276. 

Track  qf.  Determination  of  the  Actual,  Translation  ol  a  paper  by  Lieut^.  C. 
de  Benko.  Diagrams  and  formulas.  Proc.  U.  S.  N.  /.,  Vol.  XVI.,  No.  3,  i89o, 
pp.  43i-6. 

Viaduct. 

Description  of  the  Brick  R.  R.  Viaduct  over  the  river  Esk,  England.  Greatest 
height,  120  feet;  length,  giS  feet.  Foundations  sunk  to  rock  by  open  brick  walls 
on  drum  curbs.  Large  tree  trunks  removed  by  divers.  There  are  i3  circular 
arches  of  about  60  feet  span.  Fully  illustrated.  Proc,  Inst.  C.  E,,  Vol. 
LXXXVI,  303. 

Cleveland.     Illustrated  description   of  the  Superior  street  viaduct,  consisting 
of  8  stone  arches  with  plate  girders  and  truss  spans.    Eng.  News,  Jan.  11,  iW, 

pp.   lO-XX. 

Crueise  Viaduct,  Southern  Railtoaf  of  France.  Six  arches  of  83.$  feet  span.  De- 
scription and  detail  drawings.  Lon.  Engineer,  June  ^,  18O1,  pp.  441-c.  From 
Lt  Genie  Civil. 
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Viaduct,  continued. 

Erection  of  ike  Buffalo  Face  Viaduct^  mear  Frankfort,  K;.,  on  the  Kentucky  Mid- 
land Railroad.  This  viaduct  consist  of  30  feet  towers,  with  60  ft.  plate  girder 
spans,  and  in  erection  a  traveler  was  used  having  a  94  ft.  projecting  arm 
trussed  by  rods  over  a  central  tower,  the  anchor  arm  being  Si  ft.  long.  Eng^, 
<&•  Build.  Rue  Dec.  14,  i889,  Vol.  XXI,  p.  22. 

Erection  of  the  Superstructure  0/ the  Cervena  Viaduct,  Six  folding  plates.  Zeit- 
schriftdes.  Oesier.  In£.  u.Arch.  K,  Vienna.    Vol.  II.,  i89o,  pp.  162-90. 

Garabit,  Illustrated  description.  An  iron  arch  of  54i  feet  span .  Eng:  News* 
Aug.  9,  i884,  pp.  64-5.    Further  details,  ibid,  Aug.  3o.  i884. 

The  Garabit.  This  long  viaduct  includes  a  two-hinged  arch  with  a  span  of  54o 
feet  and  rise  166  feet.  Detailsof  this  arch  illustrated-  Efig.  Record,  March  7, 
1891,  pp.  224-5. 

Hi fh.  History  of  a.  Paper  by  S.D.  Mason,  read  before  the  Civil  Engineers 
Society  of  St.  Paul.  Jour,  Assn.  En£-.  Soc.,  April,  1889;  R.  R.  Gcu.,  April  29, 
1889. 

Iron  Viaduct,    See  Railroad  Terminals. 

Kinzua  Viaduct,  Short  paper  by  Thos.  C.  Clarke,  C.  E.,  read  at  the  Cincinnati 
meeting  of  the  A.  S.  M.  E.  Trans.  A.  S,  M.  £-,  Vol.  XL,  1890,  pp.  961-74. 
Enj'.  News,  July  5,  i89o,  p.  7. 

Malleo  Viaduct.  Collipulli,  Chili,  This  steel  viaduct  is  about  1,100  fl.  long  and 
3oo  ft*  above  the  bed  of  the  stream.  Illustrated  and  dimensions  given  in  Sci' 
Am.,  Jan.  10,  i89i,  pp.  17-21. 

Marble  Creek  Viaduct,  A  770  ft.  iron  trestle  210  ft.  high  at  the  center.  General 
plan,  elevations,  and  several  details  show.  En£^.  Record,  April  18,  i89x,  pp. 
326^. 

Marent  Gulch  Viaduct,  A  paper  by  George  S.  Morison  describing  this  structure, 
a  viaduct  800  feet  long  and  200  feet  in  extreme  height.  Eleven  folding  plates 
giving  full  details  of  masonry,  piers  and  iron  work.  Trans.  A.  S.  C.  E„  Vol. 
XXV.,  Sept.  I,  i89 1,  pp.  3o5-i2.  Expansion  joint  and  connections  illustrated. 
Eng^*  Record,  Dec.  5,  i89i.  p.  12. 

Moldau  Viaduct.  Very  complete  and  well  illustrated  account  of  the  Moldau 
Viaduct  at  Cervena,  in  Bohemia.  Eng,  News,  April  19,  i89o,  Vol.  XXIII.,  p. 
362. 

The  New  Tay.  Abstract  from  a  paper  by  Mr.  S,  S.  Kelsey  before  the  Inst,  of 
Mechanical  Engineers,  giving  a  description  of  the  work  of  construction.  R,  R. 
(?a«.,Sepl.2, 1887. 

New  Tay.  By  S.  S.  Kelsey,  before  the  Inst,  of  Mech.  Engrs.  Gives  full  de 
scription  of  the  new  Tay  viaduct  and  some  of  the  methods  employed  in  its  erec- 
tion.   Lon.  Engineer^  Sept.  2, 1887, 

New  Portage.  A  viaduct  8so  ft.  long  and  234  ft-  high,  built  of  wrought-iron,  in 
1875.  Geo.  S.  Morison.  Illustrated.  Trans,  A,  S,  C,  E„  Vol.  V.,  (i876), 
p.  1-8 

Proposed  Viaur  Viaduct,  a  railway  line  between  Carmaux  and  Rodez,  France, 
with  inset  plate.  The  structure  is  made  up  of  two  half  girders,  hinged  at  mid- 
dle and  at  abutments  with  cantilever  projections  back  of  abutments,  carrying 
independent  shore  spans.    Total  length  of  iron  work  1,344-8  feet:  central  span, 

820.0  feet,  side  spans,  each,  262.4  feet;  height  of  rail  above  bottom  of  valley, 

382.1  feet     Eng.  News,  Nov.  3o,  i889,  Vol.  XXII.,  p.  5o7. 

Over  the  River  Retiro,  Brazil.  Plan,  elevation  and  details  of  a  viaduct  357  feet 
long,  composed  of  two  stone  arches  20  feet  in  diameter,  and  five  Intermediate 
iron  arches  49  feet  in  diameter.  Lon.  Eng,,  Feb.  18, 1887:  also  Sci,  Am.  Sup.t 
Feb.  26,  i887. 
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Viaduct,  continued. 

Sixteenth  Street,  Omaka.  Specifications  for  a  structure  having  a  length  of  1,500 
feet,  composed  of  four  Howe  trusses,  ten  trapezoidal  trusses  and  pile  bents. 
EniT'  News,  May  22, 1886. 

Souleuvre  Viaduct,  1.200  ft.  long,  200-ft  spans.  Detailed  description  of  structure 
and  method  of  erection.  lUus.  Condensed  from  Le  Genie  Ciril.  R.  R.  &* 
Eng-,  Jour,,  March,  i89o;  Eng,  Record,  Jan.  10  and  17, 1891:  Sci.  Wm.,  April  5» 
1890,  p.  1x882.    See  also  Bridge  Piers. 

Souleuvre,    See  Bridge  Piers, 

Stanucca,  AT.  Y.,  L.  £»  &*  W^  R,  R.  Gives  details  of  the  Stanucca  viaduct  on 
the  New  York,  Lake  Erie  &  Western  Railroad  taken  from  an  old  letter  book 
of  its  designer,  Mr.  J,  W.  Adams.    Eng.  News,  Sept.  i,  1888. 

Si.  Guistina  Viaduct  aver  the  Noce  Schluct,  in  Southern  Tyrol.  Description  of 
this  arch  bridge  over  a  chasm  460  ft.  deep  and  only  200  ft.  wide.  The  arch  was 
erected  as  a  pair  of  cantilever  arms  and  anchored  to  heavy  masses  of  masonry 
at  ends.    Illus.    Eng.  News,  Feb.  x,  i89o.  Vol.  XXIII.,  p.  io3. 

Subaqueous  Viaduct,  Illustrated  description,  with  tables  of  weights  of  materia) 
of  a  proposed  form  of  submerged  viaduct  or  tubular  bridge.  Eng.  News, 
Feb.  28,  ib9x.  pp.  198-9. 

Taptee  Viaduct,  India,  This  viaduct  consists  of  thirty-four  stone  arches  and  five 
i42-feet  girders.  Folding  plate  giving  elevation  and  details  of  arches,  fnd, 
Eng.,  Feb.  14, 1891,  p.  i32. 

Tavistock  and  Shillamill  Masonry  Viaducts.  Described  and  illustrated.  Lon. 
Engineer,  May  3i,  June  6,  i89o,  pp.  444-56. 

Timber  Viaduct  at  Manawatu,  New  Zealand-  Illustrated  general  description 
of  this  wooden  structure.  Details  of  numerous  joints  are  also  given.  Eng.  6* 
Build.  Rec,  Jan.  4, 1890,  Vol .  XXI.,  p.  70. 

Val  Saint  Leger,  Paris  Belt  Railway.  Brief  description  of  this  iron  viaduct .  It 
is  1000  ft.  long  and  supported  on  masonry  piers.  Illus.  Eng.  News,  Nov.  18, 
1882,  pp.  t%^- 

The  Verrugas,  Erection  of.  By  L.  L.  Buck.  A  viaduct  250  ft.  high  erected  with- 
out false  works,  by  means  of  a  suspension  cable.  Illus.  Trans.  A,  S.  C.  E., 
Vol.  v.,  C1876),  p.  io3-io6.    Discussion  on  p.  240. 

Verrugas.  Illustrations  showing  dimensions,  and  brief  description  of  this  new 
cantilever  bridge.    Eng.  News,  May  9,  i89i,  p.  441. 

V  iaducts. 

The  American  Railway  Viaduct.— Its  Origin  and  Evolution.  Abstract  of  paper 
by  J.  E.  Greiner,  read  before  the  Am.  Soc.  C.  E.,  describing  and  illustrating 
the  successive  forms  leading  up  to  the  present  standard  form.  Eng.  Nnos, 
June  6, 1891,  pp.  536-8.    R.  R.  Gaz.,  June  5,  i89i,  pp.  388-9. 

Approach  and  Terminus,  Montreal.  A  brief  illustrated  description  of  the  mas- 
onry approach  and  terminus  of  the  Canadian  Pacific  Railroad  at  Montreal. 
Also  shows  the  cost  of  maintaining  an  iron  and  masonry  viaduct.  Eng.  Nt^ws, 
March  3.  1888. 

Auto/agctsta  Railway,  Bolivia,  viaduct  over  the  river  Loa.  A  valuable  and 
complete  description  of  the  viaduct,  showing  details  of  construction  and  res- 
ults of  compression  tests  of  two  of  the  main  pillars  when  in  a  horizontal  position 
m  machine.    Fully  illustrated.    Lon.  Engineer,  April  i9,  1889,  et  seq. 

Of  Blaawjo-Krantz,  Cape  Colony.  A  unique  construction,  being  in  reality  a 
trussed  arch  of  23o  feet  span,  the  moment  of  inertia  varying  nearly  as  the  bend- 
ing moment  coming  upon  the  vanous  sections  of  the  structure .  Eng.  News, 
Jan.  24, 1885,  and  Am.  Eng.,  Jan.  23,  1885. 

The  CleveltiTtd  Central.  Illustrated  description  of  the  new  viaduct  recently  com- 
pleted for  the  city  of  Cleveland.    Eng,  News,  Dec.  22, 1888. 
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Viaducts,  continued. 

Across  the  Railroad  Tracks.  A  paper  by  Carl  Gaylor,  read  before  the  Engineers' 
Qub  of  St.  Louis,  giving  the  results  of  experience,  chiefly  in  regard  to  pie^ 
foundations,  effect  of  smoke  on  iron  work,  and  general  stability  of  the  struq-^ 
tures.    7ovr,  Assn.  En£.  Soc,  July,  x89i,  pp.  341-4. 

Resistance  of,  to  Sudden  Gusts  of  Wind.  By  Jules  Gaudard.  Gives  &  jood  dis- 
cussion of  the  subject,  citing  numerous  examples.  Van  Nos.  Enir*  Mag.^  Vol* 
XXVII.,  p.  213. 

See  Bridges.    Cable  Railroad.    Viaduct* 

Vibration,  or  ike  effect  of  Passing  Trains  on  Bridge  Masonry.  By  J.  L-  Randolph, 
Theo.  Cooper  and  Chas.  E.  Emery.  Trans.  A.  S.  C.  E.,  Vol.  XII.,  (i883),  p. 
444. 

Village  Plata.    Legal  Requirements  in  Michigan.      Proc,  Mech.  Eng.  Soc,  i885. 


'Warehouses.    See  Building  Construction.    Docks. 
Warfare.    See  Electric  Position  Indicator. 

"Washington  Monument. 

Official  Report  by  Col.  Thos.  L.  Casey,  giving  history,  description,  foundations, 
weight,  settlement,  cost,  plan,  sections,  etc.  H.  Rep.  Misc.  Doc.  No.  8,  48th 
Cong.,  2d  Session.  i8S4.  Also,  discussion  ot  its  stability.  Eng.  News,  March 
i4.  i88s. 

By  C.  £.  Greene.  The  re-enforcing  of  the  foundation  and  completion  of  the 
obelisk.  A  brief  paper  with  sketches.  Science^  Feb.  20, 18SS.  Also  a  discussion 
of  the  stability  of  the  foundation,  by  J.  C.  Goodridge.  Eng.  News,  March 
14.  x885. 

Reinforcing  Foundations  of.  Illustrated  account  of  this  work.  Eng.  Newt,  Feb. 
7, 1880,  pp.  49-50. 

'Washouts. 

OfR.  R.  Bridges  and  Culverts.  By  Chas.  W.  Folsom.  A  valuable  study  of  the 
number  and  cause  of  such  washouts  and  also  of  the  proper  size  of  water  ways. 
your.  Assn.  Eng.  Soc,  Vol.  V.,  p.  304. 

Their  Prevention  and  Treatment.  By  W.  B.  Parsons.  Shows  what  can  be  done 
to  prevent  washouts,  what  to  save  damage  during  their  occurrence,  and  es- 
pecially what  is  to  be  done  after  they  have  taken  place.  R.  R.  Gaz.,  April  20, 
1888. 

Watches. 

Magnetism  in.  By  C.  K.  Giles,  before  the  Alexandria  Bay  meeting  of  the 
American  Railway  Master  Mechanics'  Association.  Gives  the  results  of  four 
years  investigation  of  the  efifect  of  magnetism  in  watches.  Mast.  Meek.,  Sept., 
1888.  • 

Paillard's  Non-Magnetic  Compensating  Balances  and  Hair-Springs  for.  By 
Prof.  Edwin  J.  Houston.  Describes  Paillard's  non-magnetic  watches,  gives 
composition  of  alloys  used,  and  results  of  careful  tests  of  the  watches.  A  dis- 
tinct advance  in  the  construction  of  accurate  timepieces.  Jour.  Frank.  Inst,, 
March,  1888. 

Protection  of  Watches  against  Magnetism.  Also,  a  convenient  method  of  de- 
magnetizing. Paper  by  Dr.  P.  Lange,  read  before  the  National  Electric  Light 
Association,  Pittsburgh.  Elec.  Eng.,  March,  x888;  Elec.  World,  March  3, 
1888. 

Rating  and  Trials  at  the  new  observatory,  with  results  attained  in  uniformity  of 
rate  in  many  hundred  cases.    Lon.  Engineer,  Jan.  i,  1886. 
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Water. 

Aeration  of.    See  Water  Supply. 

The  absorbing'  and  Transporting"  Power  of.  By  T.  Loein.  Treats  of  the  mechan- 
ical properties  and  friction;  also  draws  practical  conclusions.  Van  Nos.  Eng-. 
Mag.,  Vol.  III.,  p.  i63. 

Action  of  Boston,  on  Service  Pipes.  By  Wm.  R.  Nichols  and  L.  K.  Russell. 
Gives  details  of  experiments  made  to  discover  the  amount  of  zinc  taken  up 
from  galvanized  iron  water  pipes.  Results  show  that  the  zinc  coating  is  slowly 
but  continuously  dissolved,  your.  Assn.  Eng.  Soc.,j9.n.f  i8SS,  pp.  i2-i4.  Eng, 
JVews,  Feb..  1888:  Sci.  Am.  Sup..  March  3, 18S8;  Eng.  6*  Bui/d.  Rec„  March  3i, 
1888.    Abstracted  Proc.  Inst.  C,  E.,  Vol.  XCIII.,  p.  480. 

Analysis.    See  Water  AncUy sis  heXo^f . 

Charges  for.    Set  Water  Rates , 

Of  Cities.  A  lecture  before  the  Inst.  Civ.  Engrs.,  London.  By  Wm.  Pole.  The 
whole  ground  gone  over  in  an  article  of  25  pp.  Treated,  of  course,  from  an 
English  point  of  view.     Van  Nos.  Eng.  Mag.,  Feb.,  1886. 

Coefficient  of  Contraction.     Note  on  the  determination  of  the  co-efficient  of  con- 
traction of  the  fluid  vein.    By  M.  Ed.  Collignon.    Some  considerations  regard- 
ing the  theoretical  determination  of  the  coefficient.    Annates  des  P.  &'  C,  188S. 
March,  pp.  295-3o3. 

Collection,  Purification  and  Examination  of.  Lectures  delivered  at  the  Royal 
Engineers'  Institute  by  Col.  Francis  Bolton  and  Dr.  P.  F.  Franklin.  Eng. 
News,  June  12,  1886. 

Companies.  Private.  By  H.  F.  Dunham,  before  the  American  Water- Works 
Association.  Treats  of  the  relation  of  private  water  companies  to  municipal 
authofities  and  the  public.    San.  Eng.,  July  3o,  1887. 

Commissioners'  Report  of  New  London,  Conn.,  1887.  Contains  reports  on  preven- 
tion of  waste  and  the  improvement  of  the  character  of  the  w^ater  as  to  taste  and 
smell.    39  pp.    MAx^^^  W.  H.  Richards,  Engr. 

For  Domestic  Purposes.  The  Cre^ue  System  of  Defecatinfit  Storing.  Circulating 
and  employing  Hot  and  Cold  Water  in  Houses.  A  paper  the  inventor  read 
before  the  Society  of  Arts,  Boston.  Illustrated.  San.  Eng.,  November  27, 
1886. 

Expansion  of.  By  Alex.  Morton.  Derives  a  simple  formula  which  gives  results 
agreeing  very  nearly  with  the  mean  determination  of  a  great  many  obser- 
vers.    Van  Nos.  Eng.  Mag.,  Vol.  VII.,  p.  437. 

Plow  of.    See  Hydraulics,  Flow  of  Water. 

In ''Great  Ponds:'    To  Whom  Does  it  Belong?     The  question  argued  in  favor 
of  the  public,  as  against  the  riparian  owners  below,     your.  New  England  W.- 
W.  Assn.,  Dec.,  1886. 

Hardness  of.  An  abstract  from  an  article  by  H.  J.  Hardy,  giving  method  for  de- 
termining the  total  hardness  of  water.    Eng.  News,  June  11, 1887. 

Hardness  of  Water.  Paper  by  Prof.  A.  R.  Leeds,  presented  and  read  before 
Am.  Water  Works  Assn.  This  is  a  valuable  paper,  giving  several  complete 
analyses  of  water  from  various  parts  of  United  States.  Am.  W.  W.  Assn,, 
Louisville  meeting,  18S9,  p.  120. 

Impure  Water  and  the  Public  Health.  A  popular  article  by  Dr.  Floyd  Davis  dis- 
cussing this  subject.    Eng.  Mag.,  Dec.  1^91,  pp.  359-66. 

Impurities  in.  By  G.  S.  Johnson.  Treats  of  the  so-called  impurities  in  a  chem- 
ical sense,  and  shows  the  useful  effect  of  some  of  them.  Van  Nos.  Eng.  Mag., 
Vol.  XXV.,  p.  194. 

Impurities  of  By  A.  E.  Hunt  and  Geo.  H.  Clapp,  Pittsburgh,  Pa.  Pp.  18.  Proc. 
A.  /.  M.  E.,  Buffalo  meeting,  1888. 
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"Water,  continued. 

Myapan.  A  Description  of  Japanese  Water  Supply  Systems.  By  Prof.  W.  S. 
Chaplin.    7our^  New  Ensrland  W.-W.  Assn.,  Dec,  1886. 

Lifted  by  a  New  Method.  The  water  is  lifted  through  pipes  by  forcing  air  into 
them  at  bottom.    Proc,  Inst.  C.  E„  Vol.  LXXXI.,  p.  4oo. 

Odor  and  Coior  of  Surface  Wafers.  A  most  excellent  paper  and  valuable  dis- 
cussion before  the  New  England  Water  Works  Association.  By  Prof.  Thos. 
M.  Drown.  Gives  methods  of  determination  and  results  of  the  official  exam- 
ination of  the  potable  waters  of  Massachusetts,  the  whole  covering  27  pages 
in  the  7our.  New  Ensr*  W.  W.  Assn.,  March,  1888.  Technology  Quart.,  Vol.  I., 
No.  3. 

Palatable  Water.  Paper  of  some  value  by  Prof.  Floyd  Davis,  Chemist  of  Iowa 
State  Board  of  Health.  Fifth  Biennial  Rep.,  Board  of  Health,  State  of  Iowa, 
1889,  pp.  215-251. 

Purity  of.  Abstracts  of  several  valuable  papers  on  this  subject  are  published  in 
Proc.  Inst'  C.  E.,  Vol.  CI.,  1890,  pp.  349-5'. 

Potable.  By  F.  P.  Venables.  Gives  data  as  to  danger  and  presence  of  zinc  in 
using  galvanized  pipe  and  tanks.    Iron  Asre%  April  3o,  188^. 

Pressure  tn  Soil.  Its  diminution  due  to  the  capillary  attraction,  which  is  shown 
to  be  very  great.    Abstracts  Inst.  C.  E.^  Vol.  LXXXV.,  p.  423. 

Surface  Waters.  Article  by  J.  C.  Thomson,  of  Albany,  N.  Y.,  giving  a  con- 
densed statement  of  laws  and  decisions  bearing  on  use,  appropriation  and  con- 
tamination of  surface  waters,  etc.  Gives  icq  references  of  cases  and  decisions. 
Sci.  Am.  Sup.,  March  i,  i89o,  p.  ii,8ox,  et  seq. 

Tests  of    See  Water  Analysis  below. 

Utilization  of  Surf  ace  Water  for  Drinking-  Purposes.  Address  by  Prof.  Wm.  T. 
Sedgwick.  Gives  results  of  experience  with  sand  filters  in  Europe  taken  from 
important  paper  by  W.  H.  Lindley  of  Frankfort,  published  in  Deutsche  Viertel- 
fahrfur  Oeffentliche  Gesundheitspfiage.  Bd.  XXII.,  1890.  Jour,  New,  Eng. 
W.-  W.  Assn.,  Sept.  i89o,  pp.  33-44.  Abstract  in  Eng,  News,  Nov.  i,  1890. 
p.  400. 

Waste  of.    See  Water  Waste, 

From  Wells.  Abstracts  from  four  papers  before  the  Institute  of  Civil  Engineers 
giving  results  obtained  from  wells  in  various  parts  of  England.  Lon.  En£. 
April  22,  and  Lon.  Engineer,  May  20,  1887. 

"Water  Analysis. 

Biological.  Paper  by  Prof.  W.  T.  Sedgwick,  revised  from  paper  published  in 
the  Journal  N.  E.  Water-Works  Association,  Sept.,  i889.  Proc.  Soc.  Arts, 
Boston,  1890. 

Biological  Examination  of  a.  By  W.  T.  Sedgwick,  before  the  New  England 
Water-Works  Association.  Discusses  the  methods,  results  and  their  interpret- 
mg  of  biological  examination  of  water.  TAsQyxs&ion.  N.  Eng.  W.  Works  Assn., 
June,  1888,  Vol.  II.,  pp.  7-26. 

Biological  Examination  of.  By  F.  Hueppe.  Extended  discussion  of  the  subject. 
Jour.f.  Gasbelu,  Wasserversorgung,  1887,  pp.  321-32,  354-65,  421-29,  463-69. 

Biological  and  Chemical  Basis.  By  Percy  F.  Frankland.  A  general  review  of 
the  several  processes  in  use  in  England  and  the  results  that  may  be  expected 
from  them.    From  Inst.  C.  E.^  in  Van  Nos.  Eng.  Mag.,  Oct.  1886 

Chemical  Examination  of  Drinking  Water,  A  valuable  paper  by  Prof.  T.  M. 
Drown,    Proc.  Soc.  Arts,  Mass.  Inst,  of  Technology,  i8b7-i888. 

Chemical  Test  of .  Enumerates  the  conditions  which  the  Commission  of  Vienna 
thinks  water  ought  to  fulfill  if  it  be  used  in  important  towns.  Van  A'os.  Eng, 
Mag.,\o\,  XIV.,  p.  138. 
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M^ater  Analysis,  continued. 

Determining^  Nitrates  in  Potable  Waters.  A  rapid  colorimetric  method.  By 
Samuel  C.  Hooker,  Ph.  D.  Read  before  Chemical  Section  of  Franklin  Insti- 
tute, March  i9, 1889.    7our,  Frank,  /nst,,  June,  1889. 

Examination  by  the  State  Board  of  Health  0/ the  Water  Supplies  and  Inland  Wat- 
ers of  Massachusetts^  i886-9o.  Part  I.,  of  Report  on  Water  Supply  and  Sewer- 
age, 800,  p.  857.  Boston.  i89o.  This  report  contains  besides  the  chemical  and 
biological  examination  of  the  water  supplies  of  the  state,  many  other  valuable 
papers  by  members  of  the  board.  The  subiects  of  these  are:  the  chemical 
examination  of  waters  including  methods  of  analysis  and  interpretation,  organ- 
isms in  water,  their  distribution,  relation  to  odor  and  means  of  prevention, 
water  supply  and  rainfall,  flow  of  streams,  effects  of  storage,  deep  ponds,  nat- 
ural filtration  and  the  pollution  and  self-purification  of  streams. 

Examination  of  in  Massachusetts.  Abstract  of  the  report  of  F.  P.  Steams, 
Chief  Engineer  to  the  State  Board  of  Health  of  Massachusetts,  for  1^87-  Dis- 
cusses filter  galleries  and  covered  reservoirs.  Eng".  ^  Build.  Rec,  April  14, 
1888. 

Examination  of ,  for  Micro-Organisms ,  By  Dr.  G.  Bischof.  A  detailed  descrip- 
tion given.    Eng.  News,  March  6,  i8i:'6. 

Examination  0/  Water  to  determine  its  fitness  for  domestic  purposes.  A  paper  by 
Prof.  V.  C.  Vaughan  in  The  Technic,  1890,  (Univ.  of  Mich.  Annual,  50  cents.) 
Extended  abstract  in  Eng.  News,  Aug.  16, 1890,  p.  iSo. 

Gives  the  tests  which  have  been  regularly  carried  on  at  the  Berlin  Water-Works* 
also  the  conclusions  drawn.     Van  Nos.  Eng-  Mag.,  July,  1886. 

For  Living  Organisms.  A  new  method  by  Dr.  Dupte,  by  observing  amount  of 
oxygen  consumed.  Likely  to  lead  to  new  methods  of  water  analysis.  Editorial 
in  Lon.  Engineer,  Nov.  20, 1885. 

Mississippi  River,     Abstract  from  the  report  of  Dr.  Charles  Smart  giving  the 
result  of  a  series  of  analyses  made  for  the  State  Board  of  Health  of  Minnesota  of 
the  waters  of  the  Mississippi  River  and  some  of  its  tributaries.    Eng.  &•  Build. 
Rec. 

Of  Potable.  By  C.  W.  Folkard.  An  abstract  from  a  paper  before  the  Inst,  of 
C.  E.     Van  Nos.  Eng,  Mag,,  Vol.  XXVI.,  p.  331. 

Of  Potable  Water.  By  Chas.  W.  Folkard.  lead  before  the  Inst,  of  C-  K,  Gives 
methods  of  water  analysis  with  special  reference  to  the  determination  of  the 
previous  sewage  contamination.  Van  Nos,  Eng.  Mag.^  Vol.  XXVII.,  pp.  143  and 
228.    Also    Van  Nos.  Science  Series, 'So.bx. 

Processes  for  Determining  the  Organic  Purtty  of  Potable,  ^y  Dr.  Tidy,  before  the 
Chemical  Society.  Comments  upon  the  various  methods  employed.  Van  Nos. 
Eng.  Mag.t  Vol.  XX.,  p.  172. 

For  Railroads,  A  paper  by  George  Gibbs  before  January  meeting  Western 
Railroad  Club.  Discusses  the  subject  from  a  practical  standpoint  and  gives  the 
experience  of  the  C,  M.  &  St.  P.  R.  R.  Gives  method  of  gathering  data,  re- 
sults of  analysis,  etc.    Mast,  Mech.,  Feb.,  1888. 

Recent  Progress  in  Biological  Water  Analysis.  A  valuable  paper  by  Prof.  Wm. 
T.  Sedgwick,  Mass.  Inst,  of  Tech.,  with  a  discussion  by  Prof.  Drown  and 
others.  Illustrated  by  diagram.  Pp.16.  Jour.N.E.  W-W,  Assn„^^t,  1889^ 
Vol.  IV.,  p.  5o. 

For  Sanitary  Purposes.  An  exhaustive  memoir  of  7o  pp.,  by  Dr.  Chas.  Smart, 
Assist.  Surg,  U.  S.  A.  Includes  269  analyses.  An.  Rep.  Nat.  Board  of  Health, 
1880,  pp.  446-516.  By  A.  A.  Breneman.  Discusses  the  necessity  of  standard  con- 
ditions in  the  application  of  Wanklyn's  method  of  analysis  and  proposes  a  mod- 
ification which  may  eliminate  many  of  the  uncertainties  of  the  process.  Eng. 
News,  June  4,  1887. 
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"Water  and  Sickness. 

Cholera.  A  revie\v  of  the  late  Spanish  epidemic  in  its  relation  to  the  water  sup^- 
ply,showin|i  a  vital  (or  &tal)  relation  between  the  two.  By  Geo.  Hiffgin.  Van 
Nos,  Eng-.  Mag".,  Aug.,  1886. 

Relation  of  Ground  Water  to  the  Health  of  the  Community.  A  paper  by  Col.  Geo. 
E.  Waringf  Jr.,  discussins  the  extent  of  Its  pollution  and  its  effect  in  commun- 
icating disease.  Fourteenth  An.  Ref.  Board 0/ Health,  N.  7„  Trenton,  18V0,  pp. 
131-4. 

Sickness  caused  by  contaminated  Water.  A  clear  case  reported  to  New  Hamp- 
shire Sanitary  Board  of  Health.  Contamination  from  sink  and  privy.  Cut  given* 
San.  News,  Oct.  10,  iS85. 

Typhoid  Fever  in  its  Relation  to  Water  Supplies.  Statistics  of  typhoid  mortality 
and  account  of  several  special  cases.  By  Hiram  F.  Mills.  Jour,  New  Eng, 
W-W,  Assoc,,  June,  1891,  pp.  149-56.    Discussion,  pp.  1S6  60. 

Typhoid  Fever  and  Water  as  related  to  each  other  at  Louisville,  Ky.  Report  by 
Dr.  J.  N.  McCormack.    Scut.  iS>r^.,  May  21, 188S.    See  further  ^^i^^ImwiV. 

Typhoid  Fever .  By  Dr.  S.  Benjamin.  A  paper  before  the  New  Jersey  Sanitary 
Assn.  on  the  relation  between  drinking  water  and  typhoid  fever.  Sci.  Am. 
Sup.,  June  XI.  1887. 

Zurich.  Extended  abstract  of  report  of  a  commission  to  investigate  its  relation 
to  the  epidemic  of  typhoid  fever  in  18S4.  The  outbreak  was  traced  to  a  contam- 
ination of  the  water  supply.  Report  has  been  separately  published.  Jour./. 
Gasbeleuchtung  und  Wasserversorgung,  1886,  pp.  80*85,  Ii3-xi7. 

See  Water  Analysis.     Water  Contamination. 

'Water-Brake.    See  Locomotives,  Water-Brake  on. 

W^ater  Closets.    Ste  Privy  Vaults.    Plumbing. 

MTater  Conduits. 

Farm  Pond  Conduit,  Boston  W.  W.  By  Hy.  H.  Carter  Read  before "  Boston 
Soc.  C.  E.,  Oct.  i7,  1888.    Jour.  Assn.  Eng.  Soc,  Feb  ,  1889. 

Farm  Pond.  A  description  cf  the  Farm  Pond  conduit  for  the  Boston  water 
supply  and  the  raising  of  a  48-inch  main  will  be  found  in  the  City  Engr's.  Rep.t 
Boston,  Mass. 

Under  Pressure.  By  J.  T.  Fanning.  A  wooden  tube  6  fr.  in  diameter,  used  at 
Manchester,  N.  H.,  for  conveying  65,000,000  gallons  a  day  a  distance  of  6:0  f^.  un- 
der a  head  of  9  ft.  Made  of  staves  with  iron  hoops.  Illustrated.  Trans.  A .  S. 
C.  E.,  Vol.  VI.,  (i877),  p.  69. 

Stability  of  Brick  Conduits.  By  A.  Fteley,  including  method  of  measuring  their 
distortion.    Illustrated.    Jour.  Assn.  Eng.  Soc,  Vol.  II.,  p.  123. 

See  Wa*er  Mains.     Water  Pipes.     Water  Supply. 
'Water  Consumption. 

And  Capacity  in  thirty  cities  and  towns  for  the  year  18S6.  Jour.  New  Eng.  W.-  W. 
Assn.,  for  March,  1888. 

By  Cities  and  Towns.  By  H.  W.  Ayres,  before  the  American  Water-Works 
Association.  Gives  table  showing  the  consumption  of  water  in  thiity  large 
cities,  extending  over  a  series  of  years.  Proc.  Am.  W.-  W.  Assn.,  Vol.  VIII., 
(1888),  pp.  46^49- 

The  German  Rules /or  Estimating,  wherein  the  consumption  is  analyzed  with 
minuteness.    Eng.  News,  Oct.  3i,  x885. 

And  Waste.     By  J.  H.  Harlow.     Data  given  for  many  American  cities.     Trans. 
A.  S.  C.  E.,  Vol.  VI.,  (1S77,)  pp.  107-126. 
M^ater  Contamination  and  Pollution. 

Animal  and   Vegetable  Growth  Affecting   Water  Supplies.    Report  0/ the  Com- 
mittee on.    Gives  results  of  experience  with  various  water  supplies,  and  the 
methodsofdealing  with  them.    Rep.  nth  An.  Meeting  of  Am.  W.W,  Assn., 
x89i,  pp.  27-45. 
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Water  Contamination  and  Pollution,  continued. 

In  Certain  Storage  Reservoirs  on  the  Pacific  Coast  and  the  Palliatives  Resorted  to. 
A  paper  by  Mr.  L.  J,  Le  Conte,  read  May  20,  1890.  Rep,  loth  An,  Meeting^  Am. 
W.'iv.  Assn,,  pp.  56-65.  Fully  abstracted  in  Eng.  News,  Aug.  23,  i893, 
pp.  160*2. 

From  Sewage.  An  interesting  report  of  the  suit  of  the  Newark  Aqueduct  Board 
vs.  the  City  of  Passaic.  Abstract  of  the  expert  evidence  and  the  Chancellor's 
decision.    Eng.  6f  Build.  Rec,  Aug.  16,  1890. 

0/  New  York,  Present  and  Prospective.  Report  of  a  committee  of  the  Medical 
Society  of  the  County  of  New  York.  Gives  results  of  investigations  of  the 
sourcesof  pollution,  with  observations  and  discussion  on  the  advisability  ot 
building  the  Quaker  Bridge  Dam.    Sanitarian^  April,  1886.  pp.  32. 

Polluted  Water.  Paper  by  Pro£  F.  H.  Snow  and  A  Spectroscopic  Method  of  De- 
tecting Sources  of  Well-  Water  Pollution^  a  paper  by  Prof.  L.  J .  Blake.  Fifth 
An.  Rep.  Kansas  State  Board  of  Health,  J.  W.  Redden,  M.  D.,  Secretary, 
Topeka. 

Pollution  of  Air  and.  By  A.  E.  Fletcher,  before  the  Society  of  Arts  on  the  pre- 
sent state  of  the  law  concerning  the  pollution  of  air  and  water.  Shows  what 
the  law  has  done,  and  what  is  still  hoped  for  from  its  further  action,  four. 
Soc.  Arts,  April  i3,  1888. 

In  Storage  Reservoir.  By  A.  H.  Tyson  and  C.  G.  Darrach.  Proc.  Eng.  Club, 
Phila.,  May,  i885. 

Storage  Water,  A  paper  presented  by  Mr.  L.  J.  Le  Conte  at  the  meeting  of 
the  Am.  Water  Works  Assn.  Extended  extracts  in  Eng.  6*  Build,  Rec,  June 
14,  i89o.  p.  24. 

Trouble  from  Volvox  in  Middletown,   Conn.,    Water.    Report  of  Prof.  H.  W. 
Conn,  which  says  that  the  fishy  odor  and  taste  observable  in  the  water  for 
several  days  was  due  to  the  decomposition  In  the  mains  of  immense  numbers 
of  the  Volvox  plant.    Eng.  Record,  Jan.  31, 1891,  pp.  143-4. 

See  River  Pollution,  Ice  Supplies,  Sanitary  Engineering, 

"Water  Distribution  Systems. 

Graphical  ^ethod  of  Studying  Efficiency  of,  and  the  performance  of  fire  engines, 
as  illustrated  in  a  great  fire  at  St.  Louis,  Mo.  By  M.  L.  Holman.  your. 
Assn,  Eng.  Soc,  Vol.  I.,  p.  iii. 

By  Geo.  C.  Francis.  A  good  summary  of  the  pros,  and  cons  of  the  five  different 
systems  common  in  America.    Eng.  News,  March  13,  1886. 

The  Greathead  System  of  Fire  Protection,  described  by  Howard  Constable. 
High-pressure  mains  connect  with  fire-plugs  on  the  ordinary  service  mains. 
The  water  under  high  pressure  draws  from  the  service  mains  on  the  pnnciple 
of  the  steam  injector  or  sand  pump.     Proc.  Eng.  Club,  Phila„Vo\,  V.,  p.  230. 

Of  Boston,  Mass.  By  Dexter  Brackett.  A  very  complete  description  of  all  the 
interesting  engineering  details,  with  five  large  plates.  Jour,  Assn.  Eng.  Soc., 
Vol.  v.,  p.  107. 

Paris.  A  short  description  of  the  water  distribution  of  Paris,  France.  Also  show- 
ing the  Chameray  intermittent-cock  and  a  leakage  gauge.  Eng.  News,  April 
9,  i8S7. 

Water  Examination.    See  Water  Analysis , 

'Water  Filtration  and  Purification. 

By  Gustav  Biechof.  An  article  before  the  Soc.  of  Arts  relating  to  the  purification 
of  water  for  sanitary  purposes.  Discusses  spongy  iron  as  a  filtering  material . 
Fan  Nos.  Eng.  Afag.,  Vol.  XIX..  p.  28. 

Paper  by  Mr.  C.  N.  Hunt  before  the  Northwest  Railroad  Club  discussins 
methods  of  purifying  boiler  feed  water  mainly.  Ry.  Rn;.,  Dec.  i4,  i889,  Vol. 
XXXL,  p.  724. 
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Water  Filtration  and  Purification,  continued. 

Papers  by  Mr.  J.  O.  Pattee  and  Mr.  C.  N.  Hunt,  with  discussions.  December 
meeting  of  Northwest  Railroad  Club,    Mast,  Mech,,  Jan.,  i89o,  p.  7. 

Paper  hj  Mr.  J.  O.  Pattee,  before  the  Northwest  Railroad  Qub.  Ry.  Rev.,  Dec. 
i4,  i889,  Vol.  XXXI.,  p.  723- 

By  Col.  Wm.  Tweeddale,  C.  E.  Brief  description  of  different  methods:  Sedi- 
mentation. Filtration,  Chemical  Process  and  Distillation.  First  An.  Rep.y 
Kansas  State  Board  of  Health,  188S. 

By  Aeration.  Results  of  experiments  by  the  Hackensack  Water  Company,  New 
York.  Air  pumped  into  the  mains  under  pressure  of  i25  pounds.  Proved 
efficient.     Trans.  A,  S.C,  £.,  Vol.  XV.,  p.  i39. 

Aeration  and  Filtration.  Paper  by  Charles  B.  Brush,  with  discussion.  Many 
new  and  pertinent  facts  presented,  especially  in  the  discussion  by  Dr.  Leeds. 
Jour.  New  En£.  W.-  IV.  Assn.,  Sept ,  1887. 

^  Ablation  with  Iron  and  Sand  Filtration.  By  W.  Andersom  Gives  account 
of  Prof.  Bischofs  system  applied  to  purifymg  the  watersupply  of  Antwerp,  Bel- 
gium, Analyticalresultsof  examinations  of  water  before  and  after  filtration. 
Sci.  Am.  Sup.,  Feb.  12,  1887-  Jour.  Soc.  Arts,  Nov.  26, 1886.  Abstracted  in 
Eng-.  News,  Jan.  11, 1887.  For  continuation  of  above  process,  see  Proc.  Inst, 
C.  £.,Wo\.  LXXII.,  p.  24,  Vol.  LXXXI.,  p.  rfi  and  p.  287.  Jour.  Royai 
Agricultural  Soc,  Vol.  XX.,  part  II.,  (i884),  p.  681.  Also  see  *'Rapport  sur  la 
qualite  de  I'eau  de  la  ville  d' An  vers  pendant  1885." 

By  Alum.    By  Prof.  P.  T.  Austen.     Treats  of  its  particular  application  to  local- 
ities where  purification  of  the  water  is  only  necessary  at  certain  seasons  of  the 
year,  and  where  the  expense  of  large  pumps  and  filter  would  be  a  serious  tax. 
Sci.  Am.  Sup.,  July  17.  1886. 

By  ArtiJScial  Means.  A  paper  read  before  the  Liverpool  Eng.  Soc.  Gives  com- 
mon practice  in  England.    £nf.  News^  April  18,  188$. 

Its  Biological  and  Chemical  Basis,  By  Percy  F.  Frankland  before  the  Inst.  Civ. 
Engrs.  A  general  review  of  all  methods  found  efficient  and  valuable,  viewed 
from  the  scientific  staadpoint.  With  discussion.  A  valuable  paper.  Inst.  C. 
^.,  Vol.  LXXXV.,p.  i97. 

For  Domestic  and  Manufacturing  Purposes.  By  T.  S.  Crane.  Gives  description 
of  the  Hyatt  filter.    Illustrated,    Sczx.  ^ff*^.,  June  24. 

Experiments  on  with  some  remarks  on  the  composition  of  the  water  of  the  River 
Plate.  By  G.  Higgin  before  the  Inst.  C.  E.  :  Water  was  very  difficult  to  clear 
by  filtration.   Extended  experiments  described.    En£.  News,  Oct.  4,  18V. 

Filter  Beds.  Short  description  of  a  new  filter  at  the  water-works  in  Brieg.  The 
two  filters  have  an  area  of  no  square  metres  each*  but  the  large  velocity  of  fil- 
tration (20  inches  per  hour)  rendered  their  action  unsatisfactory.  The  new  ap- 
paratus was  designed  to  increase  their  efficiency,  and  is  said  to  have  succeeded. 
Centralblatt  der  Bauverwaltun£;  i^,  p.  42. 

Filter  Gallery  Washing,  at  Eureka^  Col.  At  this  place  the  water  supply  is  taken 
from  an  infiltration  gallery  extending  under  a  river  bed.  The  system  is  brief- 
ly described  together  with  an  ingenious  method  of  back  flushing  for  cleansing 
the  filter  bed.    Illus.    Eng".  News,  April  11,  x89i,  p.  339. 

Filtered  Water  Supply  from  Rivers.  A  system  proposed  by  M.  Lefort  of  France, 
containing  several  special  features,  among  which  are  the  thorough  oxidation 
at  the  surface  of  the  filter,  also  the  obtaining  of  the  water  from  the  upper  stra- 
tum of  the  river.    From  Le  Genie  Civil.    i5>v. -A^wj,  July  18,  i89i,  pp.  52-3. 

Filtering- Plants  0/ American  Water  Works,  Editorial  discussion  of  data  from 
Manual.    Eng".  News,  July  12,  i89o,  pp.  58-60,  July  26,  p.  83. 

By  Filtration.  By  Th-  S.  Crane.  Describes  various  types  of  filters  and  materials. 
Trans.   A.  S.  M.  E.,  Vol.  VII.,  p.  617. 
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^Water  Filtration  and  Purification,  continued. 

Filtration.  B7  Geo.  Higgins.  Details  some  experiments  made  at  Buenos  Ayres 
on  the  filtration  of  water  from  tlie  river  Plate.  Van  Nos.  En£,  Ma£.^  Vol. 
XXII..  p.  72. 

Filtration,  A  paper  before  the  Liverpool  Engineering  Society.  By  H.  T.  Turner. 
The  most  approved  principles  and  methods  of  constructing  artificial  filter  beds 
discussed.    Eng.  News,  April  x8»  1885. 

Filtration  0/  Public  Water  Supplies  in  America.  Paper  by  J.  J.  R.  Croes  before 
the  Am.  W.-W.  Assn  ,  giving  details  of  construction,  cost  and  efficiency  of 
various  plants.     Eng.  News^  June  x6, 1883,  pp.  277-8. 

By  iron.  Description  of  process  employed  in  purifying  the  water  supply  of 
Antwerp,  Belgium.    E.  6*  M.  your.,]9iTi,  5,  i889. 

Iron  on  a  Large  Scale-  By  Wm.  Anderson,  M.  I.  C.  E.  Revolving  tanks  sub- 
stituted for  the  iron  filter  beds,  the  iron  filings  being  placed  in  the  tank  and 
removed  from  the  beds,  these  being  used  as  sand  filters  only.  Antwerp  Works. 
Illustrated.  With  discussion  by  Geo.  Henry  Ogston,  showing  chemical  action 
on  the  water.    Eng.  News,  Sept.  5, 18S5.    Lon.  Engineer,  June  i9,  1885. 

By  Means  0/  Metallic  Iron.  A  paper  read  by  Mr.  Easton  Devonshire,  Assoc. 
M.  Inst.  C.  E.  The  method  in  use  at  Antwerp,  Belgium,  is  described.  Threa 
folding  plates,  your.  Frank.  Inst.,  June,  i89o,  No.  774,  pp.  449-6r.  Abstract, 
Eng.  Record,  Feb.  i4,  1891,  pp.  177-8. 

By  Metallic  Iron.  Brief  article  by  Dr.  Henry  Leffman,  describing  the  Ander- 
son process  and  giving  its  advantages.  Jour.  Anal.  andApp.  Chem.  Set.  Am. 
Sup.,  No.  83o,  Nov.  28,  1891,  p.  i327o. 

National  Filter  Plant  at  Terre  Haute,  fnd.  This  plant  consists  of  twelve  filters, 
with  a  total  capacity  of  3.003,000  galls,  per  day.  Illustrated  description.  Eng. 
News,  Feb.  7.  i89i,  pp.  127-8. 

The  Present  State  of  Our  Kncrwledge  Concerning  the  Self 'Purification  of  Rivers. 
A  paper  by  Percy  F.  Frankland  read  before  the  International  Congress  of 
Hygiene  and  Demography.  Dr.  Frankland  maintains  that  sedimentation  is 
the  main  cause  of  any  selt-purification  of  the  water.  Eng.  Newsy  Sept.  $,  1891. 
pp.  2i8-i9. 

Proposed  for  Washington.  Water  to  be  forced  through  about  8  feet  of  a  mixture 
of  sand  and  powdered  coke,  after  being  intimately  mixed  with  about  one*fifth 
its  bulk  of  air.    San.  Eng.,  May  i3,  1886. 

Self' Purification  of  FlfTwing  Water  and  the  Influence  of  Polluted  Water  in  the 
Causation  of  Disease.  (A  biological  study.)  A  valuable  paper  by  Dr.  Chas. 
G.  Currier.  Tlie  purity  of  ground  water  is  discussed  as  well  as  that  of  several 
rivers  and  other  water  supplies  polluted  at  places  by  sewage.  An  appendix 
contains  a  paper  by  the  same  author  read  before  the  N.  Y.  Academy  of  Medi- 
cine, on  "The  Efficacy  of  Filters  and  of  Other  Means  Employed  to  Purity  Drink- 
ing Water,'* being  a  bacteriological  study.  Trans.  A.S.C.  E.,  Vol.  XXIV., 
Feb.,  I ^'91.    Paper  No.  463,  pp.  21-59.    Discussion,  pp.  59-79. 

By  Settlement,  Observation  and  Theory.  A  paper  read  before  the  St.  Louis  En- 
gineers' Club,  May  x5,  18S9,  by  Mr.  Jas.  A.  Seddon.  Illustrated  by  several 
plates.    Pp.  i5.    your.  Assn.  Eng.  Soc,  October,  1889,  Vol.  VIII.,  p.  477. 

Clearing  Water  by  Settlement,  Observations  and  Theories.  An  abstract  made  by 
author  of  a  "Report  on  the  treatment  of  the  St.  Louis  Water  Supply,"  by 
James  A,  Seddon,  C.  E.  lUus.  Eng.  News,  Dec,  28,  i889,  Vol.  XXII..  p.  607, 
etseo. 

For  the  Supply  of  Towns.  By  P.  Lauriol.  Paper  I —Filtration.  Lin dley's  sys- 
tem :  Natural  and  Artificial  Filtration.  Illustrated.  Other  papers  to  follow. 
La  Nature,  1891,  March  7,  pp.  209-11. 

.Of  Water  and  Sewage  by  the  Magnetic  Spongy  Carbon  Process.  Paper  by 
Charles  H.  Beloe,  M.  Inst.  C.  E.,  before  Liverpool  Engineering  Society, 
illustrated  by  plaies.      Trans.  Liverpool  Eng.  Soc.    i8^9.    Vol.  X.,  pp.  xi8-42. 
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Water  Filtration  nd  Purification,  continued. 

See  Filters.     Sediment  Bearing'  Streams,     Self  Purification  of  Peaty  Rivers, 
Water  Supply t  Btthel,  Conn,    Sewage  Purification, 

'Water  Front. 

Of  San  Francisco,  Cal,<t  Structures  on.  Abstract  of  a  paper  by  Marsden  Manson, 
C.  E.,  Engineer  of  the  State  Harbor  Commissioners,  California,  illustrated 
by  maps  shoMring  water  front  of  San  Francisco,  California.  Eng,  News,  Dec. 
2Q.  x888. 

IVater  Gas.    See  Gas,  Water.    Fuel. 

"Water  Gauges. 

Telemetric.  Apparatus  to  record  the  readings  of  gauges  at  distant  points  from 
a  central  station.    A  Belgian  invention.    Annates des  P.  6*  C,  Oct.,  i88S. 

"Water  Hammer. 

A  Discussion,  giving  the  experience  of  water-works  superintendents,  four.  New 
Eng.  W.'IV.  Assn.,  Sept.,  1886. 

Some  Experience  witA,  Brief  paper  by  E.  E.  Famham  describing  method  of  re- 
medying a  case  of  water  hammer.  The  discussion  cites  another  case,  your,- 
N.  E.  W,'  W.  Assn,,  Sept.,  i89x,  pp.  $6-9. 

"Water  Jet.  In  Engineering  Construction.  Being  an  historical  sketch  of  its  appli- 
cation to  the  sinking  of  piles  and  caissons,  and  the  removal  of  sand  bars,  and 
alluvial  deposits,  with  a  detailed  account  of  the  method  of  using  it  in  driving 
sheet  piling.  By  L.  Y.  Schermerhom.  Issued  as  a  separate  pamphlet  by 
Eng.  Dept.,  U.  S.  A. 

MTater  Level.  A  New  Water  Level,  By  P.  Kahle.  Absirzci  from  Z^itschri/t 
fur  Vermessungswesen,  i8£8,  p.  183.  Excellent  results  are  shown,  and  the  time 
required  for  work  was  much  less  than  with  spirit  level.     Proc.  Inst.  C.  E„  Vol. 

xcvi..  1888.  p.  355. 

Water  Mains. 

Note  on  the  lowering  of  a  large  main  several  feet  while  in  service,  without  rny 
injurious  effects.  By  S.  Bent  Russell.  7our,  Assn.  Eng.  Soc.t  Vol.  IV., 
p.  166. 

Care  of  Water  Mains  in  Relation  to  the  Quality  of  the  Supply.  A  paper  by  Geo. 
F.  Chace,  giving  some  practical  experience  on  this  subject.  Jour.  New  Eng. 
W.'  W.  Assn.,  March,  1891,  pp.  131 -4. 

Cleansing.  By  J.  H.  H.  Swiney,  before  the  Institution  of  Civil  Engineers.  Gives 
details  of  the  cleansing  of  the  water  mains  at  Omagh.  The  pipe  was  coated 
with  about  one  inch  of  peat.  Scrapers  were  sent  through  the  pipe.  Lon.  Eng  , 
AprU  i3, 1888. 

Description  of  arrangement  for  controlling  the  pressure  in  mains,  and  demon- 
stration how  initial  high  pressure  can  be  simultaneously  applied.  By  W.  Key. 
Royal  Scottish  Society  of  Arts;   Transactions.    Vol.  XII.,  18;} i,  pp.  323-30. 

Detection  of  Leaks  in.    By  Joseph  Francis.    Lon.  ^«;i^««^^r,  July  i3, 18S8. 

Drainage  and  Filling .  By  S.  B.  Russell,  before  the  Engineers'  Club  of  St. 
Louis.  Discusses  the  precautions  that  should  be  taken  in  draining  and  filling 
water-mains,  four.  Assn,  Eng,Soc.,VQ\,V\„\^T,  pp.  298-305:  San.  Eng., 
Dec  24. 1887. 

Laid  Under  Streams,  Describing  methods,  with  cuts.  Proc,  Am.  W,-  W,  Assn., 
i884.    J.  H.  Decker,  Secy.,  Hannibal,  Mo. 

Laying  Across  River,  By  W.  R.  Coats.  Gives  description  ot  the  method  adop- 
ted for  laying  a  16-inch  water  main  across  Grand  River  at  Grand  Rapids.  Mich. 
Proc.  Mich,  Eng,  Soc,  for  1886^,  p.  85. 

Leaks  in  and  their  Detection,  Methods  used  by  four  London  companies.  Proc. 
Inst.  C.  E.,  Vol.  XC.  p.  414-    Fng.  News,  Oct.  22, 1887. 
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V^ater  Mains,  continued. 

Pressure  in.  Table  showing  pressure  in  the  mains  of  various  cities.  £ns^. 
News,  May  29,  1886  • 

Pressure  in  the  Mains  of  Various  American  Cities,  Tabular  values  of  Difference 
of  Level  in  Town :  Day  Pressure;  Night  Pressure:  and  Fire  Pressure.  Com. 
piled  by  J.  J.  R,  Croes.    £»£'  News,  Jan.  16, 1886,  et  seg. 

Raised Eiffhteen  Feet,  The  main  was  forty  inches  in  diameter,  and  was  raised 
empty  by  means  of  screws  working  through  caps  across  pile  bents-  Illustrated. 
Eng".  News,  Jan.  23,  1886. 

Removal  of  Incrustations  from.  By  E.  H.  Keating.  An  account  of  some  suc- 
cessful experiments  in  removing  hard  incrustations  by  mechanical  scrapers 
propelled  by  water  pressure.  Illustrated.  Trans.  A.  S.  C,  E.,  Voi.  XI.,  (1882). 
p. 127. 

Repairs  to,  under  waJer,  By  E.  Ruoflf.  Pipe  crossing  a  stream,  14  feet  under 
water,  was  repaired  by  sinking  a  caisson  by  the  pneumatic  process  over  the 
leak.    your./.  Gasbeleuchtun£  und  Wasserversor£un£,  1886,  pp.  203-207. 

IVooden  Water  Mains,  An  article  by  A.  McL.  Hawks,  discussing  their  use  and 
describing  methods  of  construction  and  special  details.  Illustrated.  Eng. 
News,  June  i3,  i89i,  pp.  556-8. 

%^Q  Discharge  of  Mains.    Pife  Laying-,     Water  Conduits.      Water  Pipes. 

V^ater  Mama  and  Meters.  By  Chas.  B.  Brush,  M.  Am.  Soc  C.  E.  Gives  "facts  in 
relation  to  friction,  waste  and  loss  of  water  in  mains;"  and  also  discusses  the 
theory  of  friction  of  water  flowing  in  pipes  very  briefly.  Pp.  16.  Trans.  A.  S. 
C.  E.,  Sept.,  1888,  Vol.  XIX.,  p.  89. 

Discussion  on  Brush  on  water  mains  and  meters,  pp.  20.  Trans.  A.  S.  C.  E., 
Sept.,  1888,  Vol.  XIX.,  p.  ic6. 

Water  Meters. 

A  paper  by  J.  Nelson  Tubbs,  discussing  the  advisability  of  the  use  of  meters,  and 
its  effects  on  the  receipts  of  the  owners  of  the  works.  Rep.  nth  An.  Meet.  Am. 
W-W.  Assn.,  i8qi,  pp.  56-62. 

Paper  by  John  Coleman  describing  the  water  meter  system  and  requisites  for  a 
successful  meter.    Abstract,  Eng.  NewSy  Sept.  2. 18S2,  pp.  3ii-2. 

By  John  Thomson.  Gives  his  personal  experience,  statistics,  description  and 
illustrations  of  various  forms  of  meters,  and  discussion.  Trans.  A.  S.  C.  E., 
Vol.  XXV.,  July,  1891,  pp.  4o^. 

By  T.  E^  Bodkin,  before  Soc.  of  Arts.     Van  Nos.  Eng.  Mag.,  Vol.  VI.,  p.  343. 

By  C.  H.  C.  Gives  results  pf  the  use  of  the  meter  in  different  cities,  and  advo- 
cates their  general  use.     Van  Nos.  Eng.  Mag.,  Vol.  VII.,  p.  417. 

A  history  of  their  development  as  a  mechanical  device,  with  discussion  of  the  es- 
sential  features  of  a  successful  meter.  By  J.  A.  Tilden.  your.  Assn.  Eng.  Soc., 
Vol.  VI.,  p.  17. 

A  discussion  covering  xz  pages  in  the  Tic^j/r.  New  Eng.   W.-W.  Assn..  for  Sept. 
ifi86. 

Capacity  of  i,5oo,ooo  gals,  per  day.  Consists  of  two  buckets  which  tip  altematelf 
Used  for  measuring  feed  water  to  the  Liverpool  Canal.  Mechanics,  Novem- 
ber, 18S5. 

Comparative  tests  of  accuracy,  capacity,  wear,  etc.  By  Ross  E.  Browne.  Five 
types  discnssed  at  length,  with  conclusions.  All  styles  illustrated  and  tabular 
results  and  diagrams  given.  Trans,  Tech.  Soc.  of  Pac.  Coast,  Reprinted 
in  VanNoi,  Eng.  Mag.,  July,  i885. 

Distinctive  features  aind  comparative  tests  of  accuracy,  delivery,  etc.,  of  diflfSer- 
ent  meters.     Ross  E.  Browne.     Trans,  Tech.  Soc,  Pac.  Coast,  April,  1885. 

Experiments  with  at  Weisbaden.  Author  points  out  the  practical  results 
from  the  trials  of  a  large  number  of  meters.  Van  Nos.  Eng.  Mag.,  Vol.  XVI. » 
p.  129. 
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"Water  Meters,  continued. 

For  registering  small  flows.    By  J.  J.  Tylor.     Gives  a  short  account  of  chief  wat- 
er meter  used  in  England,  and  shows  how  far  the  design  is  effective  in  measur-  i 
ing  small  quantites.     Van  Nos.  En^r.  Ma£'„  Vol.  XXV.,  p.  394.  ' 

Frost's,  Gives  illustrated  descriptions.  Frost's  positive  water  meter.  Lon. 
£n^.    Sept.  i6,  1887. 

History  of  their  Invention,  description  of  the  various  classes  and  statement  0/  under" 
lyin£ principles.  By  Phineas  Ball.  En£r.  News.  Oct.  18,  25, 1879.  Also  article 
by  L.  H.  Nash,  idid.,  Nov.  8  and  29.  18)9.  Also  article  by  S.  J.  Burr,  idid.,  Nov. 
i5,  i879,  and  the  Barton  &  West  meter,  i^/rf.,  Nov.  22,  i879. 

For  Irrig'ation.  A  very  simple  and  effective  appliance  for  measuring  miners 
inches.  Illustrated.  No  patent.  Designedby  A.  D.  Foote.  Trans,A,S.C. 
E.\  also  San.  En^,,  Nov.  i3, 1886,  and  En£r,  News,  Nov.  i3,  1886. 

For  Irriiration,  By  A.  D.  Foote.  Gives  description  of  a  cheap  and  satisfactory 
water  meter  for  measuring  miners'  inches  in  irrigation  works.  Trans  A,  S, 
C.^.,  Vol.  XVL.p.  i34. 

The  Nozzle  €U  an  Accurate  Water  Meter.  A  valuable  paper  by  John  R.  Free- 
man, describing  some  careful  experiments  on  nozzles  up  to  25^  inches  in  dia- 
meter. The  results  indicate  a  remarkable  accuracy.  Paper  illus.  Trans, 
A.  S.  C.  E..  Vol.  XXIV.,  June,  i89i,  pp.  492-513.    Discussion,  pp.  ^13-27. 

Proportional  Water  Meter  to  Inferentially  Measure  the  Total  Dischargre  of  Noz- 
zles. Paper  by  John  Thomson  describing  this  apparatus.  The  flow  from  a 
nozzle  is  determined  from  the  recorded  flow  through  a  meter,  of  a  small  stream 
diverted  from  the  main  pipe.  Trans.  A.  S.  C.  E.,  Vol.  XXIV.,  June,  i89i,  pp. 
52S-32.    Discussion,  pp.  $32-9. 

Recent  Tests  at  Boston.  By  L.  F.  Ries,  before  the  Boston  Society  of  Civil  Eng- 
ineers. Gives  details  of  the  methods  and  ai>paratus  used  in  "making  a  full 
test  and  report"  upon  the  merits  of  water-meters  for  the  Boston  Water  Board, 
your.   Assn,  Eng.  Soc,  Aug.,  1888,  Vol.  VII.,  pp.  285-297. 

Systeinof,Provideiue^R»l.  By  E.  B.  Weston,  before  the  Boston  Society  of 
Civil  Engineers.  Gives  details  of  the  management  of  the  water  meter  system 
at  Providence,  R.  I.,  where  58  per  cent,  of  the  consumers  have  meters.  Jour. 
Assn.  Eng".  Soc,  August,  1888,  Vol.  VII.,  pp.  297-3d4;  Eng.  News,  August  11, 
1888.     . 

Tilting— ioT  purposes  of  exi>eriment.  Illustrated.  By  J.  C.  Hoadlcy.  Trans. 
A.S.M.E.,  Vol.  V .,  p.  65. 

Value  of.  A  plea  for  their  adoption  in  cities-  By  Chas.  W.  Baker.  Eng.  News% 
April  17,  1886. 

Veniurt.  By  Clemens  Herschel,  before  the  American  Society  of  Civil  Engin- 
eers, giving  details  of  experiments  made  with  a  meter,  embodjing  the  prop- 
erty of  Venturi  tubes,  applied  to  pipes  from  one  to  nine  feet  in  diameter. 
Eight  plates.  Trans,  A.  S.  C.  ^.,  Vol.  XVII.  (November,  1887).  pp.  228-258: 
abstracted  Proc.  Inst.  C.  E.y  Vol.  XCIII.,  pp-  515-516:  abstracted  in  San,  Eng.^ 
Dec.  24,  1887. 

And  Water-Meter  System.  By  John  Coleman.  Gives  requisites  for  a  water 
meter,  and  advocates  the  use  of  them  to  stop  waste.  Van  Nos,  Eng.  Mag.^ 
Vol.  XXVII.,  p.  225. 

See  Gauging. 
Water  Motors,  Turbines,  and  ^Vheels. 

A  lecture  by  Prof.  W.  C-  Unwin  before  the  Inst.  Civ.  Engrs.  A  general  descrip- 
tion, modes  of  action,  and  efficiencies,  of  various  kinds  of  water  wheels  and 
engines.    Illus.     Van  Nos.  Eng.  Mag,^  Jan.  1886. 

A  High  Service  Motor.  By  F.  H.  Parker,  before  the  Sixth  Annual  Convention 
of  the  New  England  Water- Works  Association.  Gives  a  description  of  a  hy- 
draulic motor  at  Burlington,  Vt.  The  motor  is  worked  by  the  flow  of  water  in 
the  main  of  the  low  service  works.    Eng.  News,  Oct.  1,  i887. 

2q 
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Water  Motors,  Turbines,  and  V/^heels,  continued. 

Imfroved  Oscillating',  A  description,  with  sections,  of  the  motor  of  Schatten- 
brand  &  Moller,  for  household  use.    Sci,  Am.  Sup.,  SepL  17, 1887. 

Motor,  which  works  automatically  in  a  supply  pipe  to  the  reservoir,  with  $  pounds 
pressure,  whether  towards  or  from  the  reservoir,  pumpins  a  percentage  of  the 
water  passed  to  a  level  60  feet  higher.  Has  been  in  successful  operation  at 
Burlington.  Vt.,  for  six  years.  Described  by  F.  H.  Parker,  Superintendent 
of  Water- Works.  Illustrated.  7our.  New  England  W.  W^. -/^jj».,  Septem- 
ber, 1887. 

Motors.  Cost  of  Running,  and  their  Economy  in  Connection  with  Water- Works 
Systems,  Full  Abstract  of  a  paper  by  Mr.  S.  E.  Babcock  rt  ad  before  the  Am. 
W.-W.  Assn.  The  various  motors  on  the  market  are  briefly  described,  and  a 
detailed  statement  given  of  the  amount  of  water  used  by  machines  operated 
by  water  motors,  at  IJttle  Falls,  N.  Y.  Eng.  News,  April  2^,  1891,  pp. 
303-4. 

Noissian  River.  Gives  description  of  a  new  motor  for  utilizing  the  waste  power 
of  streams.    Sci.  Am.  Sup.,  July  2, 1887. 

The  Pearsall  Hydraulic  Engine.  Illustrated  description  of  ftils  novel  form  of 
water  motor,  its  action  depending  on  the  same  principle  as  the  common  hy- 
draulic ram.    Eng.  News,  Sept.  28,  i889.  Vol.  XXII..  p.  292. 

Turbine  Wheels. 
Abstract  of  a  lecture  before  the  Inst.  C.  E.  on  the  design  of  turbines.    By  W- 
C.  Unwin.    Lon.  Eng.,  April  10,  1885. 

An  account  of  some  elaborate  experiments  upon,  by  James  B.  Francis,  giving 
tabulated  results,  cuts,  etc.    Trans.  A.  S.C.  E.,  Vol.  XIII.,  p.  295. 

A  graduating  thesis  br  J.  L.  Woodbridge,  with  an  introduction  by  Prof,  de 
Volson  Wood.  The  discussion  based  on  ihe  pressures  of  elementary  vol- 
umes and  their  movements.  Probably  the  most  general  and  mathematically 
satisfactory  solution  yet  made.    Jour.  Frank.  Inst.*  Nov.,  1886,  et  9eg. 

By  Piof.  W.  p.  Trowbridge.  On  the  inapplicability  of  the  investigation  of  the 
turbine  wheel,  as  given  by  Rankine,  Weisbach,  etc.,  to  the  modem  con- 
strtiction  introduced  by  Bayden  and  Francis.  Van  Nos.  Eng.  Mag,,  Vol. 
XX.,  p.  24 J ;  also  Van  Nos.  Sci.  Ser.,  No.  44. 

A  review  of  the  above  article,  by  Prof.  Wm.  H.  Burr.     Van  A^os.  Eng.  Mag., 

Vol.  XX  ,  p.  346. 
A  reply  to  the  above  article,  by  Professor  Trowbridge.     Van  Nos.  Eng,  Mag, 

Vol.  XX.,  p.  372. 

Reply,  by  Prof.  Burr.     Van  Nos.  Eng,  Mag,,  Vol.  XX.,  p.  460. 

Determination  of  the  Horse-Power  of,  A  series  of  articles  by  Prof.  R.  H.  Smith, 
of  great  practical  value.  He  takes  account  of  the  unsteady  flow  through  the 
wheel.    Lon.  Engineer,  Sept.  4  and  25. 

Their  efficiency  as  aflected  by  the  form  of  the  gate.  By  Samuel  Webber. 
Tabulated  and  plotted  results  of  experiments  showing  evil  effects  of  gates 
with  sharp  edge.    Trans,  A,  S.  M,  E„  Vol.  III.,  p.  78, 

Propeller  Turbine.     By  Andrew  Murray.     Van  Nos.   Eng.  Mag.,  Vol.  VI., 

p.  454. 
Setting  at  Niagara  Falls^    Three  Victor  Turbines  working  a  75-foot  head  from 

one  iron  penstock,  power  being  transmitted  separately.    Illustrated.    E.  6^ 

M.  Jour.,  July  18,  i885. 

Temi  Steel  Works.  Gives  illustrated  description  of  turbines  at  the  steel  works 
of  Temi,  Italy,    Lon.  Engineer,  Sept.  23,  1887. 

Theory  of  the  Turbine.  By  Gustaf  Atterberg.  A  new  theory  derived  by  as- 
suming the  normal  velocity  of  the  water  at  the  inlet  of  the  wheel  as  the  first 
requisite  for  further  calculation.  Van  Nos.  Eng.  Mag.,  Vol.  XXVI.,  pp.  i38 
and  233. 
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Water  Motors,  Turbines,  and  V^heels,  continued. 

In  Willimantic,  HortMontal,     By  John  Graham.    Gives  brief  description  of 
turbines  at  the  Willimantic  Water- Works.  Proc.  En£,  Club,  Pkila,  Vol.  VL, 

p.  35. 
Wheels. 
A  new  kind  of  water-wheel  working  small  pumps  used  on  London,  Chatham  & 
Dover  Ry.    Wheel  works  under  head  of  four  feet  and  forces  water  i.Soo  feet 
and  to  a  height  of  so  feet.    With  cut.    Iron,  Nov.  ai,  1884. 

The  Sag^ebien.    Description  of  the  wheel,  illustrated,  with  results  of  experi- 
ments made  to  determine  efficiency.     Van  Nos-  Eng^,  Mag:,  VoL  XIV., 
p.  83. 
IVater  Motor.    See  Water  Works,  New  London, 

Water  Pipes. 

Abstract  from  a  paper  before  the  Philadelphia  Engineers'  Club.  Treats  of  the 
different  kinds  of  pipes,  their  qualities  and  availabilities.  Set,  Am,  Sup,,  Feb. 
13,  1887. 

By  A.  H.  Howland.  Treats  of  the  different  kinds  of  pipes,  their  qualities  and 
availabilities.  Proc.  Eng.  Club^  Phila.,  Vol.  VI.,  p.  SS;  W«.  ^«^.,  Aprilso, 
1887:  Sci,  Am.  Sup,,  Feb.  12  and  Nov.  S,  1887. 

Cast'/ron.  Gives  a  table  of  dimensions  of  cast-iron  water  pipes  as  derived  from 
the  practice  of  an  experienced  engineer.    Mech.  World,  Sept.  22, 1888  • 

Chemical  Obstructions  in  Iron  Water  Pipe,  dx&cnhmg  samples  in  Philadelphia, 
with  facsimile  lithographic  plate.  By  Col.  Wm.  Ludlow.  Proc,  Eng.  Club, 
Phila.,  Vol.  IV.,  No.  2,  p.  65. 

Dimensions  of.  By  J.  E.  Codman.  before  the  Philadelphia  Engineers'  Club. 
Discusses  the  diameter  of  pipe-flanges,  diameter  of  bolt  circle,  size  and  num- 
ber of  bolts  and  thickness  of  cast-iron  pipe .  Gives  diagram  to  show  graphi- 
cally the  above  points.  Proc,  Eng,  Club,  Phila.,  Dec,  1887,  VoL  VI.,  pp.  130- 
152. 

Drawingof  the  standard  Philadelphia  water-pipe,  with  taUe  giving  dimensions 
of  the  parts  for  various  sizes.    Eng,  News,  Feb.  s,  1887. 

Galvanized  Iron  for  Artesian  Wells  and  for  the  Conveyance  of  Drinking  H  'ater. 
Chemical  analyses  and  discussion.  Paper  by  Reuben  Haines.  7our,  FranM* 
Inst.,  November,  i8qo,  pp.  393-401.     Eng,  6*  Build.  Roc.,  Dec.  i3, 1890,  pp.  27-9. 

Scraper.  A  very  efficient  device  which  has  been  successfully  used  in  England. 
lUustrated.    Eng,  News,  April  10,  1886. 

Subaqueous  Work.  Repairing  Submerged  Water  Pipe,  By  J.  J.  de  Kinder.  A 
brief  description,  with  drawings,  of  coffer-dam,  etc.,  used  in  rei>airing  a  main 
across  the  Schuykill.    Proc,  Eng.  Club,  Phila.,  Vol.  IV.,  No.  4' 

Use  0/  Vitrified  Pipe.  By  S.  E.  Babcock,  before  the  American  Water-Works 
Association.  Gives  experience  in  the  use  of  salt  glased  vitrified  pipe  for  con- 
duit. Describes  the  conduit  at  Amsterdam  and  Little  Falls,  N.  Y.  Discussion 
contains  description  of  a  conduit  of  redwood.  Proc.  Am.  W.-  W.  Assn.,  188S, 
pp.  29-46;  Eng.  News,  April  28,  1888:  Eng,  6*  Build.  Rec,  May  26. 1888. 

See  Pipes.    Pipe  Laying,  Water  Conduits,  Water  Mains. 

Water  Pollution.    See   Water  Contamination  and  Pollution.    Epidemics.    Storage 
Reservoirs. 

Water  Power. 

Chart  by  Mr.  F.  R.  Hart,  showing  available  energy  of  water  powers  efficiency  of 
.75,  falls  from  5  to  4ofeet,  and  volumes  up  to  10.000  cu.  ft*  per  min.  Elec.  Eng., 
Nov,  18,  i89i. 

Comparative  Cost  of  Steam  and  Water  Power.  Paper  by  Charles  H.  Manning, 
giving  results  of  experience  in  New  England  factories.  Trans.  A.S.  M.  E., 
Vol.  X  ,  i889. 
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"Water  Power,  continued. 

Cost  of.    See  Steam  Power. 

On  the  Economy  of  Power  Motors  for.  By  A.  R.  Wolff.  Treats  of  dfce*  erccnronrr 
of  steam  pipes,  hot  air,  gas  engines  and  wind-mills.    Building,  June  Sv  r886. 

For  Electric  Central  Stations.  Central  Station  Operated  by  Water  Power,  Paper 
by  Geo.  A.  Redman  before  Nat.  Elec.  Light  Assn..  describing  plants  ift  Ro- 
chester, N.  Y.    Elec.   World,  Sept.  i9,  i89i,  pp.  204-5. 

WUh  Hig-h  Pressure  and  Wrought-Iron  Pifes.    Gives  methods  of  utilizing  small 
flow  under  gieat  heads,  as  found  in  the  mining  regions,  with  plates  and  dis- 
cussion.   By  Hamilton  Smith.  Jr.     Trans.  A.S.C.  E.,  Vol.  XIII..  p.  i5. 
At  Niag'ara. 
An  account  of  the  recent  appraisement  of  the  portion  of  this  power  now  utilised 
and  its  purchase  by  the  State  of  New  York.    By  Samuel  McElroy.  y<nir> 
Assn.  Enr>  Soc,  Vol.  IV.,  p.  395. 

A  Scheme  for  the  Electrical  Utilization  of.  A  description  of  the  plan  of  Mr. 
S.  H.  Hamilton,  of  Washington,  D.  (?.,  for  driving  dynamos  by  means  of 
turbines  located  in  chambers  behind  the  great  cataract,  catching  a  part  of 
the  water  in  flumes.    Elec.  World,  Feb.  9. 1889. 

IViagara  River  Power  Co.  Article  giving  considerable  information  concerning 
this  scheme  for  utilizing  the  water  power  at  Niagara.  En£^.  News,  May  17. 
i89o.  Vol.  XXIII.,  p.  46a. 

The  Niagara  Palls  Power  Co.  Drawmgs  showing  details  adopted,  of  cross- 
section,  wheel  pits,  etc.    Eng.  News,  Nov.  8.  1890,  p.  418. 

Jn  New  England.  By  Samuel  Webber. '  An  accoun  of  its  development.  Illus. 
Eng".  Mag.,  July,  xSgi.  pp.  52i-3r. 

Of  the  Falls  0/  the  Ohio  River.  By  M.  S.  Belnap.  Gives  four  projects  for 
utilizing  the  power  at  the  Louisville  Falls  and  estimates  the  cost  of  the  power 
obtained.    Trans.  A.  S.C,  E.,  Vol.  II.,  p.  261. 

To  a  Stamp  Mill.  By  W.  A.  Biddle.  Descriptive  notes  showing  conditions 
under  which  formulae  were  applied,  with  notes  on  Rutter's  formulae.  Van 
Nos.  Eng.  Mag.,  Vol.  XIX.,  p.  39o. 

Of  the  United  States, 

Being  Vol.  XVI.  of  the  U.  S.  Census  for  1880.  870  pp.  quarto.  Valuable  I  to 
hydraulic  engineers,  in  that  it  gives  details  of  many  of  the  present  water- 
power  plants.    H.  Rep.  Misc.  Doc.,  42,  Pt.  16, 47th  Cong.,  adSess.,  1885. 1 

Abstractof  this  9oo  page  volume  of  the  tenth  U.  S.  Census  Report,  which  is  by 
Prof.  W.  P.  Trowbridge,  assisted  by  Prof.  G.  F.  Swain,  Dwight  Porter  and 
J.  L.  Greenleaf.  Some  of  the  more  interesting  facts  given  in  abstract. 
Eng.  Nrws,  Sept.  4,  x886.    Also  San.  Eng.,  July  15.  1886. 

Compiled  under  the  direction  of  Professor  Trowbridge.  Containing  much 
valuable  matter  concerning  the  development  and  use  of  water  power,  which 
is  of  service  to  engineers.     Tenth  Census,  Vols.  XVI.  and  XVII. 

Used  in  Operating  Air  Compressor.    See  Air  Compressor. 

Utilized  by  Means  of  an  Inverted  Siphon  Tunnel,  at  Marseilles.  111.  Proiect  de- 
scribedand  illustrated  by  E.  J.  Ward,  in  7our.  Assn.  Eng.  Soc,  Vol.  V.,  p.  13^. 

Value  of  Water  Power.  A  paper  by  Chas.  P.  Main  before  the  Am.  Soc.  M.  E., 
stating  the  various  elements  upon  which  it  depends,  and  discussing  the 
method  of  estimating.    Abstract    £»^.  A'^^wj,  Dec.  5, 1891.  pp.  529-3o. 

See  Steam  Power  vs.  Water  Power.     Water  Motors. 

>Vater  Proof 

Coverings.  By  F.  CoUingwood.  Tests  of  coal  tar  and  felt;  soapstone,  petroleum 
and  resin;  Trinidad  bitumen;  asphaltic  mastics;  Trinidad  bitumen  with  alter- 
nate layers  of  felt  or  paper:  Trinidad  bitumen  refined  and  mixed  with  re- 
siduum oil.     Trans.  A .  S.  C.  E.,  Vol.  IX.,  pp.  348-52. 
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TVater  Purification.    See  Water  Filtration  and  Purification, 

TVater-Ram  in  Pipes. 

An  aocouDt  of  some  experiments  made  in  Providence.     Tables  and  diagrams 
given.     Trans,  A,  S,  C,  £.,  Vol.  XIV.,  p.  238. 

A  theoretical  discussion  by  Prof.  Irving  P.  Church,  Ithaca,  N.  Y.  7our.  Frank. 
Inst,,  April  and  May,  1S90. 

Momentum  and  Force  of  Impact  of  Water  Moving  in  Pipes.  By  J.  W.  Nystrom, 
Iron  Aire,  Aug.  7,  x884. 

See  Hydraulics. 

"Water  Rates. 

Discusses  the  charges  for  water  by  measure  and  assessment.     Ensr,  News,  July 

aS,  1888. 
Family  and  Meter  Water  Rates  in  the  C/.  S.  and  Canada.     Table  reprinted  from 

the  Manual  0/  Am.  W.-W.     En^^  News,  August  9,  and  x6,  i89o,  pp.  127,  U7. 
Hydrant  Service.    A  discussion  on  the  proper  charge  for  hydrant  service  in 

your.  NewEngr,  W.-W.  Assn.,  Sept.,  1886. 
Hydrant  Service,  Rental  Value  of.    By  C.  E.  Chandler,  before  the  Connecticut 

Association  of  Civil  Engineers  and  Surveyors.     Discusses  the  question  of  the 

proper  price  to  pay  for  hydrant  service.    Proc,  Conn.  Assn^  0/  C,  £,  &*  Surv.,^ 

1888,  pp.  10-14.    Eni'.  News,  Nov.  19, 1887. 

Hydrant  Service,  Value  of.  By  J.  M.  Tubbs,  before  the  Cieveland  Convention 
of  the  American  Water- Works  Association.  A  valuable  paper  on  the  methods 
for  an  approximate  determination  of  the  yearly  rental  value  of  fire  hydrants  as 
connected  with  any  system  of  water-works.  Proc.  Am,  W.-W.  Assn,,  1888,  pp. 
157-68;  £n£:  News,  May  5, 1888;  En£'.  6*  Build,  Rec„  April  28, 1888. 

Uniform,  Classification  of.     Report  of  a  special  committee  and  discussion  of 
same  your.  New  Enr.  W.-W.  Assn.,  Sept.,  1887. 
"Water  Service.    See  Pipes, 
Water  Softening  Apparatus. 

Apphcable  to  large  or  small  quantities,  replaces  Clark's  process,  and  removes 
the  permanent  hardness  as  well  as  the  temporary.  Lon.  Engineer,  October 
24, 1884. 

A  paper  by  Baldwin  Latham,  giving  historical  review  and  the  various  processes 
now  used.  En£',  News,  Jan.  3i  and  Feb.  7,  i885.  Also  Van.  Nos.  Eng"'  Ma£r., 
Vol.  XXXI..  p.  3ii. 

By  Baldwin  Latham.  Contains  descriptions  of  the  various  methods  employed 
to  soften  water.     Van  Nos.  Eng-,  Mag,,  Oct.,  1884. 

Clark's  Process  of  Softening.  An  editorial  giving  a  summary  of  a  long  corres- 
pondence on  the  softening  of  water  by  the  Clark  process.  Lon.  Engineer,  Oct. 
21. 1887. 

And  Filtering  Apparatus  for  Locomotive  purposes  at  the  Penarth  Dock  Station 
of  TafF Vale  Railway  Company.  A  paper  of  some  interest,  by  Wm.  W.  F. 
PuUen,  Stud.  Inst.  C.  E.  Gives  details  of  arrangements  and  cost  of  operation. 
Pp.  14.    Proc,  Inst,  C.  E.,  Vol.  XCVII.,  p.  354,  London,  i889. 

Two  articles,  showing  how  to  accurately  determine  the  degree  of  hardness  of 
water,  and  by  what  means  it  has  been  proposed  to  artificially  soften  it  for  do- 
mestic use.  Discusses  the  Porter-Clark,  Stanhope  Company's  and  the  Antl- 
Calcaire  processes.    Lon.  Engineer,  Feb.  3  and  10,  x888. 

See  Softening. 

Water  Storage. 

Table  taken  from  a  paper  read  by  F.  P.  Steams  before  the  Boston  Soc.  C.  E.. 
gi\ing  amount  of  storage  required  for  different  daily  volumes  used,  corrected 
for  evaporation.  Table  based  on  records  of  Sudbury  River.  Eng.  Record. 
Oct.  i7,  1891,  pp.  3i5-6. 
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"Water  Storage,  continued. 

Croton  Storag-e. 
Correspondence  from  Samuel  McEIroy,  C.  £.,  with  editorial  criticisms.      En£^ 
Newst  Dec.  22,  1888. 

A  paper  read  in  i889  before  the  Western  Society  of  Engineers,  by  Mr.  Samuel 
McElroy.    Contains  much  valuable  data  respecting  the  storage  of  water  in 
this  important  basin.    Pp.  12.    7our.  Assn.  Eng^,  Soc,  Oct.,  x8i9,  Vol.  VIII.» 
p.  494. 
Deterioration  of  Water  in  Reservoirs  and  Conduits,  Its  Causes  and  Modes  0/ 
Prevention.    Two  papers  published  in  the  Fourteenth  Annual  Report  of  the 
Board  of  Health  of  N.  y., /Sqo.    Trenton,  N.  J. :  I.,  by  Charles  B.  Brush,  pp. 
107-10,  giving  a briel  discussion:  II.,  by  George  W.  Rafter,  citing  numerous 
caseb  of  deterioration  and  proposing  remedies,  pp.  111-22. 

The  Effect  of  Storage  Upon  the  Quality  0/  Water.     A  valuable  paper  by  F.  P. 
Stearns,  Engr..  Mass.  State  Board  of  Health,  giving  results  of  investigation  of 
the  effects  of  different  classes  of  storage  upon  various  waters.  Analyses  given. 
Jour.  New  Eng.  W-W..Assn.,  March,  iii9i,  pp.  iiS-25. 

V^ater  Supply. 

A  comparison  of  the  cost  of  supply  per  million  gallons  in  the  cities  of  Chicago, 
New  York,  San  Francisco  and  some  English  cities,  together  with  other  perti- 
nent facts.    From  the  Builder,  in  Van  Nos.  Eng.  Mag,,  April,  1886. 

A  paper  by  A.  H.  Denman,  attorney,  before  the  American  Water- Works  Associ- 
ation at  Minneapolis,  on  the  legal  relations  existing  between  water  companies 
and  consumers.  A  valuable  digest  of  a  large  number  of  decisions.  Rep.  Proc. 
Ith  An,  Meet.  Am.  W-W.  Assn.,  pp.  82-92.    San.  Eng.,  Dec.  3i,  i887. 

A  paper  before  the  Soc.  of  Arts.  By  G.  F.  Deacon.  On  the  constant  supply 
system  and  the  waste  of  water.     Van  Nos.  Eng.  Mag.,  Vol.  XXVII.,  p.  115. 

Abstracts  of  papers  on /VV/z-ir/ji^^,  River  Pollution  and  Water  Supply.  Proc. 
Inst,  C.  E.,  Vol.  CII.,  i89o,  pp.  363-71. 

An  abstract  from  the  report  of  a  committee  for  investigating  the  circulation  ol 
underground  water,  and  the  relative  value  of  water  of  different  distncts.  i  Van 
Nos.  Eng.  Mag.,  Vol.  XVII.,  p.  501. 

By   Kenneth  Allen.     Treats   the  subject  with  especial  reference  to  work  pre- 
.  Ixminary  to  the  introduction  of  a  water  supply.      Renss.  Soc.  of  Errgrs.,  Vol.  I, 
p.  III. 

Papers  read  before  the  Conference  of  the  Soc.  of  Arts  on  the  water  supply,  held 
at  the  International  Health  Exhibition,  July,  1884.  Van  Nos.  Eng.  Mag., 
Nov.  and  Dec,  1884. 

Aeration  of.  By  S.  E.  Babcock,  before  the  New  England  Water-Works  Associa- 
tion. Describes  the  method  of  aeration  adopted  at  Little  Falls,  N.  Y.  It  con- 
sists of  a  series  of  mains  constructed  in  an  open  paved  channel.  Eng.  <&> 
Build.  Rec,  Jan.  30, 1888;  Sci.  Am.  Sup.,  July  i4, 1888. 

Aeration  0/ a  Gravity  Water  Supply.  Air  was  forced  through  the  mains  from 
power  furnished  by  a  small  turbine.  Account  by  Chas.  B.  Brush.  Rep,  nth 
An.   Meet.  Am,   W.-W.  Assn.,  i89i,  pp.  73-5.     Eng.    News,  April  8,  i89i  p. 

379- 
Amsterdam  Water  Supply  from  the  Vecht,    Article  abstracted  from  der  Ztitchr. 
des  Vereins  Deutscher  Ing.      Eng.  News,  April  iq,  i8qo,  Vol.  XXIII.,  p.  3&9. 

Ancient  Roman  City.  From  an  address  by  Prof^  W.  H.  Corfield,  Eng.  De- 
scribes the  ancient  aqueducts  leading  into  Lyons.  France.  Am.  Eng.,  Sept.  17. 
i88s. 

Australia.  A  paper  by  W.  E.  Cox  describing  in  considerable  detail  the  various 
sources  of  water  supply.  The  location  and  drilling  of  wells  is  the  chief  feature. 
Lon.  Engineer,  Sept.  18,  i89i,  pp.  225-6,  et  seg.  Abstract  of  the  portion  relating 
to  the  drilling  of  wells  by  the  pole  system,  in  Eng.  Record,  Oct.  31,  1891,  pp. 
347-8. 
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Water  Supply,  continued. 

Available  Rain/alL    See  Rain/all. 

Baltimore,    History  and  description.    Eh£,  Nevos^  Oct.  23,  1881. 

Bethel^  Conn.^  New  Dam  and  Filter  Bed  of ,  The  new  dam  is  i37  feet  below 
thf^  old  one,  the  filter  bed  being  between  them.  Estimated  daily  consump- 
tion, 120.000  gallons.  Illustrated  description.  En^,  News^  Marciti  7,  1891,  p. 
218. 

Bombay t  India.  Brief  general  description  of  this  extensive  work,  includ- 
ing 25  miles  of  conduits,  syphons  of  cast  iron  pipe,  bridges,  tunnels,  etc- 
Data  as  to  quantities  and  total  cost  given.  En£r-  News,  May  23.  iSqi,  pp. 
502-3. 

Of  Bombay^  The  Tausa.     By  K.  Hedges.     Gives  details  of  the  work  in  progress 
to  give  the  city  of  Bombay  a  supply  of  60,000,030  gallons  per  day.     Gives  profile 
ofdam  tobe8,soofeetlongand  118  feet  in  height.    Lon.    En^ineer^   July  i5, 
1887.    Eng,  6-  Build,  Bee,  Dec.  3i,  1887. 

Boston.  Complete  description  of  the  works  with  illustrations  of  conduits,  etc. 
En£.  News,  Jan .  3,  May  2, 1878.     Tables  of  rainfall,  etc.,  ibid.  May  23. 

0/ ^r<9f/(/<^Ar,  A/oj/.,  and  various  other  Massachusetts  towns,  with  discussion  of 
methods  of  purifiying  supply,  together  with  numerous  recommendations  of 
State  Board  of  Health.  Twentieth  An.  Rep.  State  Board 0/  Health,  Mass,,  p. 
6,  etc. 

Capacity  of  Drainag-e  Ground  in  Time  of  Drought.  A  study  of  the  capacity 
of  the  Sudbury  and  Lake  Cochituate  water-sheds  in  time  of  drought.  By 
Desmond  P'itzgerald.  Reprinted  in  Jour.  N.  E.  IV.- W.  -«^jj«.,  December, 
1887. 

/n  Cape  I  Colony.  Gives  results  of  ir  years'  experience  in  town  and  irrigation 
works.    Proc.  Inst.  C.  E.,  Vol.  XC,  pp.  255-290. 

Chicago. 
And  Drainage.    An  extract  from  a  lecture  by  L.  E.  Cooley  before  the  Chicago 
Academy  of  Sciences,  treating  of  the  water  supply  and  drainage  of  Chicago. 
Am.  Eng.,  March  9  and  16, 1S86. 

Drainage  and,  of  Chicago.  By  Rudolph  Hering.  A  statement  of  the  prob- 
lem and  some  of  the  observed  facts  bearing  on  it.  Proc.  Eng.  Club,  Phila.^ 
Vol.  II.,  p.  102. 

City  of  Charlottetovm,  P.  E,  /.  Paper  by  S.  R.  Lea,  Stud.  Can.  Soc,  C.  E. 
Trans.  Can.  Soc,  C.  E.,  Vol.  II.,  p.  a\A,  1888. 

City  of  Worms.     Supply  from  the  River  Rhine  direct,  then  filtered,  the  filter 
and  reservoir  for  filtered  water  being  arched  over.     Water  is  then  pumped  in- 
to a  water  tower  with  a  capacity  of  1,200  cu.  meters;  pop.  20,000:  quantity  allowed 
i5o  litres  (4o  gallons)  per  head  per  day;  estim.  cost,  $158,000.    Civil  Ingenieur] 
If  88,  p.  3^7-415. 

Of  Cities,  Purification  of  the.  By  A.  R.  Leeds.  A  lecture  before  the  Franklin 
Institute.  A  good  reveiw.  with  special  reference  to  the  process  of  purification 
by  air.    Sci.  Am,  Sup.,  March  5,  1S87. 

Of  Cleveland^  in  its  Sanitary  and  Chemical  Aspects.  By  N.  B.  Wood.  Accom- 
panied by  tables  of  analyses,    your.  Assn.  Eng,  Soc,  Vol.  IV..  p.  284. 

Cleveland.    Full  description.    Eng.  News,  Apr.  26,  June  14.  1879. 

The  Constant  and  Intermittent  System  and  the  Prevention  of   Waste.    By  G.  F. 
Deacon,  before  the  Inst,  of  Civ.  Engrs.    Treats  of  the  sources  of  waste  and 
effects  on  the  intermittent  service.     Objection  to  the  intermittent  system,    Ad- 
vocates the  use  of  meters.     Van  Nos.  Eng.  Mag.,  Vol.  XVI.,  p.  3o7. 

Of  Constantinople.  By  Henry  A.  Homes.  Gives  a  description  of  the  ancient 
works  as  well  as  of  those  now  in  use.     Van  Nos,  Eng.  Mag.t  Vol.  IX.,  p.  4o7- 
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Water  Supply,  continued. 

Ca-OfercUive.  Description  ot  a  co-operative  system  established  by  a  German 
district.  The  towns  are  divided  into  groups  each  with  its  supply  system.  By 
J.  J.  R.  Croes.    Ens',  News,  March  29,  1879,  pp.  gS-ioo. 

Covin£i(m,  Ky'  A  valuable  article  giving  a  description  of  these  new  water  works 
designed  by  Mr.  G.  Bouscaren,  C.  £.  Illustrated.  Em£,  News,  May  17, 1890, 
Vol.  XXIII.,  p.  458.    Eng^.  6*  Butld.  Rec,  February  8, 1S90,  pp.  151,  etseg. 

And  Its  Development  for  Small  Cities  in  the  West.  A  paper  by  Wynkoop  Kier- 
sted,  read  before  the  Eng's  Club  of  Kansas  City,  treating  the-  subject  in  a 
popular  way.  Jour.  Assn,  Rng".  Soc.,  Dec,  1890,  pp.  557-65.  Abstract  in  Eng-, 
Record,  Jan.  24,  i89i,  pp.  ia6-7*    En£.  News,  Dec.  34, 1890. 

Driven  Wells  as  a  Source  of  Water  Supply  for  Cities,  By  Albert  F.  Noycs.  A 
valuable  contribution  to  the  subject,  giving  many  important  facts  and  gener- 
alizations.   Jour,  N,  E.  W.'W.  Assn.,  June,  1887. 

EnglisA  Towns.  Discusses  the  bearing  of  limited  water-sheds  upon  the  future 
supply  of  English  towns,  and  suggests  the  prevention  oi  waste  of  water.  Gives 
experience  in  the  use  of  waste  meters  and  house-to-house  inspection.  Lon. 
Engineer,  June  i5,  etseg.,  1888. 

Fishkill  and  AfatteavHin,  N.  Y.  Additional  Water  Supply  for.  Brief  descrip- 
tion.   Ilius.    Eng.  &*  Build.  Rec,  May  10,  i89o.  p.  36o. 

Genoa,  Italy.  Brief  description,  with  an  account  of  the  failure  oi  a  dam  103  ft. 
high.    Eng-,  Record,  Jan.  24,  i89z,  p.  i23. 

Goldent  Colo.  Increased  Water  Supply  for.  The  increased  supply  is  obtained 
from  a  gallery  pipe  built  in  a  gravelly  formation.  Plan  and  profile  given. 
Eng,  News,  June  27,  i89i,  p.  610. 

Head  Required  to  Produce  Veloctties  in  Pipes.  By  Chas.  B.  Brush,  before  the 
Annual  Convention  of  the  American  Society  of  Civil  Engineers  for  1888.  Gives 
results  obtained  in  forcing  water  through  a  20-inch  main,  75.000  feet  long-  Eng. 
&» Build,  Rec,  July  i4,  1888:  abstracted  Eng.  News,  July  7,  1S88. 

History .  Water  Supply  of  Cities  in  Ancient  Times.  An  account  of  some  of  the 
ancient  works.    By  W.  Atlee.    Eng.  News,  Oct.  27,  i883,  pp.  507-9. 

Improvement  and  Protection  of.  A  paper  by  J.  B.  Strawn  giving  a  discussion  on 
the  necessity  and  methods  of  improvement.  i2tA  An,  Rep,  Ohio  Soc.  S.  and  C. 
E.,  i89i,  pp.  110-20. 

Lincoln,  Neb.  By  J.  P.  Walton.  Description  of  the  well  in  Lincoln  Park  for  the 
water  supply  of  the  city.  Estimated  flow,  75,oo3  gallons  per  hour.  Proc.  Neb. 
Soc.  Assu,  Eng,  6*  Surv.,  Vol.  I. 

Liverpool.  A  series  of  illustrated  articles  giving  details  of  the  construction  of 
Vymwy  Lake  and  masonry  dam  and  the  Liverpool  water  supply.  Lon.  Engi" 
neer,  Jan.  24,  i887. 

Long  Island,  Notes  on  the  Quantity  of  WcUer  Available  for  a  Water  Supply 
for  New  Lots,  at  the  Western  End  of  Long  Island.  The  supply  is  from  ground 
water.  Report  of  investigating  committee,  with  map.  Fire  and  Water,  No.  aS, 
1891,  pp.  228-30. 

Long  Island,  Boston  Harbor.  An  interesting  description  of  the  methods  used  in 
laying  pipes  to  this  island  by  means  of  flexible  joints,  etc.  Illustrated.  Eng. 
6*  Build.  Rec,  Nov.  2, 1889. 

Lowlon, 
A  short  history  of  the  works,  with  tables  of  general  statistics  of  the  various  es- 
tablishments for  i867.     Van  Nos.  Eng.  Mag,,  Vol.  II.,  p.  80. 

Gives  statistics,  principally  financial,  relating  to  the  London  water  supply. 
Van  Nos.  Eng.  Mag.,  Vol.  XVII..  p.  :o3. 
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And  Amsterdam,  By  M.  Ed.  Couche.  AnnalesdesP,  6*  C,  July,  i885,  pp. 
153-220.  Treating  in  considerable  detail  of  sources,  composition,  purifica- 
tion and  distribution  of  the  water  supply  of  London,  with  a  very  brief  note 
on  that  of  Amsterdam . 

From  the  Chalk  Formation  about  London,  En^,  Wells  bored  six  feet  in  dia- 
meter. Four  papers  with  discussion,  covering  102  pp.  in  Proc,  Inst.  C,  E.^ 
Vol.  XC. 

From  Ground 'About  London*  Several  papers  and  discussion.  Illustrated. 
Giving  methods  and  results  in  obtaining  such  a  supply— the  whole  covering 
about  100  pp.  The  water  obtained  from  chalk  formation.  Proc,  Inst,  C,  E., 
Vol.  XC,  p.  I. 

On  the  Subterranean  Water  in  the  Chalk  Formation  0/  the  Upper  Thames,  and 
its  Relation  to  the  Supply  0/  London.  A  paper  by  J.  T.  Harrison.  Gives 
considerable  information  regarding  underground  water  supplies.  Discus- 
sion contains  tables  of  rainfall  and  percolation  through  various  depths  of 
soil,  for  twenty  years.    Proc,  Inst.  C,  ^.,  Vol.  CV.,  1891,  pp.  2-99. 

Montpelier^  Vt.  Description  of  a  private  system  supplied  entirely  by  springs: 
also  of  the  corporation  system.    En^r-  News,  May  22.  1886. 

Newark,  N,  7.  A  somewhat  detailed  description  of  the  work  and  its  progress, 
especially  of  the  large  steel  pipe  line.  A  profile  of  the  latter  is  given.  En^, 
News,  Aug.  I,  1891,  pp.  96-7,  '^  seQ.    Enf^.  Record,  Aug.  i,  1891,  pp.  138-40.  etseg. 

Newark^  N .  J.  Maps  of  Passaic  watershed,  and  general  description  of  the 
work.    Eng-.  News,  Oct.  i89o,  pp.  3i2-i3. 

Newark,  N.  J.  Report  of  engineers  giving  results  of  surveys  and  examinations 
regarding  the  several  schemes  of  water  supply.  By  J.  J.  R.  Croes  and  G.  W. 
Howell.    Ensr,  News,  March  i5, 1879,  pp.  83-4. 

New  Orleans.  Report  of  City  Surveyor,  T.  S.  Hardee  describing  conditions  and 
giving  estimates.    En^.  News,  June  2,  i877,  pp.  i43-5. 

New  York  City. 
A  report  on  the  sanitary  condition  of  the  Croton  drainage  basin,  by  Prof.  Chas. 
C.Brown.    A  pamphlet  of  160  pages  and  70  plates.     Extract  from  ninth 
(1880)  An,  Hep.  of  State  Board  oj  Health.    Jour.  Assn.  Eng.  Soc,  July,  1889, 
Vol.  VIII.,  p.  398. 

Article  by  R.  D.  A.  Parrott,  discussing  the  conditions  of  Croton  water-shed 
and  noting  the  effect  of  storage  basins  on  the  population  of  valley.  Sci.  Am, 
Sup.,  May  XI,  i889. 

The  Bar tlett  Project.  Description  of  project  for  furnishing  50,003,000  gals,  per 
day  of  pure  water  from  the  Passaic  (N.  J.)  water-shed,  40  miles  from  the 
city.    Ensr.  News,  Dec.  22, 188S. 

The  Barilett  Project.  To  furnish  50,000,000  gallons  daily  to  lower  New  York. 
Brief  statement  of  the  project.    Eng.  News,  Dec.  8,  1888. 

History  o/,  and  Fecent  Explorations /or  New  Reservoirs.  Valuable  paper  by 
E.  P.  Roberts,  Asst.  Engr.,  Aqueduct  Commission.  Folding  plate  giving 
maps  and  profiles.  Ens'.  News,  Nov.  22,  1S90,  pp.  455-6,  and  Nov.  29, 1890, 
pp.  480-2. 

Cemeteries  in  Their  Relation  to  the  Palatable  Water  Supply  of  the  City  of  New 
York.    Article  by  Robert  Grimshaw,  Ph.  D.,  C.  E..  in  Sanitarian,  February, 
•  1890,  pp.  148-153. 

With  map  of  the  available  water-sheds  east  and  west  of  the  Hudson.  A  care- 
ful analysis  of  the  sources  of  supply,  aqueducts,  history  of  present  works, 
and  description  of  works  of  extension.  A  series  of  articles,  begun  in  San. 
Efts'. ,  March  26, 1885. 
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Water  Supply,  continued. 

Observaii-ons  uPtm  the  Caps  Fear  River  as  a  Source  of.  By  ThomasF.  Wood,  M. 
D.,  Wilmington,  N.  C.  A  study  into  the  character  (^ Southern  river  water,  par- 
ticularly of  the  seaboard  region.-  and  of  the  characteristics  of  vrater  contam- 
inated with  tarry  matters  and  products  of  vegetable  decomposition.  Pp.  lo, 
Sanitarian,  March,  1886. 

Paris.  General  description  of  supply  and  works.  By  Wm.R,  Hutton.  £n£'. 
News,  Jan.  i.  8, 1881. 

Peshawar  City  Water  Supply  Project.  An  article  by  Rai  Bahadur  Gauga  Ram, 
M.  I.  C.  E.,  giving  calculations  for  filter  beds,  cost,  system  of  distribution,  etc. 
Ind.  Eng-.,  March  7,  i89i,  pp.  192-4. 

0/ Philadelphia, 
Abstract  of  Mr.  Hering's  recent  report  in  San*  En£.,  Nov.  27,  1886. 

A  discussion  as  to  the  future  supply.  By  J.J.  R.  Croes.  En£.  News,  March 
30.  1880,  pp.  io3*s. 

The  annual  report  ol  the  Chief  Engineer  (Col.  Wm.  Ludlow)  for  1884.  A  bound 
book  of  about  400  pages,  containing  appendices  on  pumping  tests,  surveys 
for  new  supply,  chemical  tests,  sanitary  survey  of  Schuylkill  Valley,  etc.  A 
valuable  document. 

Remarks  on  the  future  supply  by  Col.  Wm.  Ludlow,  Chief  Engineer  of  the 
Phila.  Water  Dept.,  before  the  Franklin  Institute.    Jour.  Frank.  Inst.  July, 
188S. 

Studies  for  the  Future  Supply  of  Philadelphia,  given  in  the  annual  report  of  the 
Philadelphia  Water  Department.  The  report  covers  4oo  pp.  and  is  accom- 
panied by  numerous  maps,  profiles,  graphical  presentations  of  consump- 
tion, tables,  etc.  It  contains  numerous  reports  by  specialists,  as  well  as  that 
of  Col.  Ludlow,  the  Chief  Engr.  of  the  Water  D«pt ;  also  Rudolph  Hering's 
report  on  the  surveys  and  investigations  for  a  new  supply  and  proposed 
areas,  aqueducts,  etc.    A  most  valuable  report. 

Pipingr  for.  An  analysis  and  description  of  the  piping  usually  required  for 
water-works  pumping  stations.  By  Charles  H.  Fitch,  D.  £.,  Mechanics, 
April. 

Proposed  Works  of  the  Pueblo  Gravity  Water  Supply  Co.  The  supply  Is  to  be 
from  the  underground  flow  through  the  gravel  below  the  bed  of  a  stream,  and 
the  conduits  to  be  of  California  redwood.  System  of  collection  is  illustrated 
and  described.    Eng.  News,  Jan.  17,  i89i,  pp.  33-4. 

Railroad  Carlstadt-Fiutne.  By  J.  R.  V.  Finetti.  This  road  traverses  a  very  dry 
region,  and  the  obtaining  of  a  supply  of  water  was  a  not  uninteresting  problem. 
Zeitschr.  d.  Oester.  Ing:  u.  Arch,  V-,  1886,  pp.  99-106- 

Ptport  of  Stephen  E.  Babcock,  on  the  advisability  of  taking  the  waters  of  Skan- 
eatelcs  Lake  as  a  supply  for  the  city  of  Syracuse,  N.  Y.  Complete  discussion 
of  question.    Pamphlet,  pp.  72,  Little  Falls,  N.  Y.,  1889. 

Rochester,  N.  Y.  Report  of  J.  T.  Fanning  and  Alphonse  Fteley,  Consulting 
Engrs.  Valuable  paper  including  17  tables  and  8  maps.  An.  Rep.  of  the  Ex- 
ecutive Board,  Rochester,  j8:fo.  Pp.  3o-62.  Review  and  criticism  of  the  report 
by  J.  N.  Tubbs,  Chief  Engr.  of  the  water-works,  ibid,  pp.  63-<)6.  An  appendix 
contams  a  report  on  the  pollution  of  water  by  typhoid  bacilli;  illustrated  by 
photomicrographs,  ibid,  pp.  107-27. 

Rogers,  .Irkunsas.  Review  of  water  supply  for  Rogers,  Arkansas,  read  before 
the  Ark.  Soc.  of  Engineers,  Architects  and  Sun^eyors,  at  second  annual  meet- 
ing, by  Jay  M.  Whitham,  p.  i3.  Trans.  Ark,  Soc.  Eng.,  Archts.  and  Surv. 
Vol.  II.,  p.  q5,  Nov..  1888. 

Rural.  By  C.  L.  Hett,  Assoc.  M.  I.  C.  E.  Describes  various  systems  for  small 
works.    Eng.  News,  March  15,  April  5,  Miy  10,  17,  1884. 

Sandusky,  O.  Described  in  a  paperby  C.  A.  Judson.  Proc.  Ohio,  Soc.  Surv. 
6*  Civ.  Eng.,  1887. 
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San  Francisco  from  Lake  Merced,  By  P.  J.  Flynn.  A  brief  report  on  the  quan- 
tity and  quality  of  the  water.    Van  Nos.  En£.  Ma£^.,  Vol.  XXIX.,  p.  410. 

Sanitary  Protection  of,  A  paper  by  J.  M.  Tubbs,  before  the  American  Water- 
Works  Association.  Describes  the  method  adopted  for  the  sanitary  protection 
of  the  water-shed  of  Hemlock  Lake,  supplying  water  to  Rochester,  N.  Y. 
Proc.  Am,  IV.- IV,  Assn.,  i888,  pp.  i8-a3:  £n£r.  News,  April a8,  1888. 

Selection  of  Sources  of  Water  Supply.  A  paper  by  F.  P.  Stearns  before  the 
Boston  Soc.  C.  E.,  giving  statistics  of  yield  of  ground  water  sources  based  on 
observations  in  Mass.,  amount  of  storage  required,  quantity  and  quality  of 
ground  and  surface  waters.  7our.  Assn.  En^,  Soc.  Oct.,  1891,  pp.  485-5io. 
Reprint  of  the  above  matter  as  contained  in  the  Report  Mass.,  State  Board  of 
Health,     En£.  News.  Nov.  7,  i89i,  pp.  452-4. 

And  Sewerage.  Conditions  of  several  Massachusetts  cities  and  towns  and  rec- 
ommendations of  the  State  Board  of  Health.  Twenty-fir  St  Annual  Rep.,  1890, 
pp.  3-69. 

Sewera£-e and  Li^'htin^ of  the  cities  of  Salzburg.  Munich.  Stuttgart,  Frankfort 
and  Hamburg.  Zeitschrtft des  Arch.'und Inff^Vereins  zu  //annover,  1886,  pp. 
174-85. 

And  Srwerag^e  Report  0/  Mcus,  State  Board  of  Health,  giving  advice  to 
cities  and  towns,  analysis  of  water  from  various  rivers  and  the  Lawrence  ex- 
periments on  purification  of  sewage.  Rep.  Mass.  State  Board  of  Healthy  Jan., 
1888. 

And  Sewage  Disposal /or  Milwaukee,  Wis.    See  Sewag^e  Disposal. 

Of  Springfield,  III.  A  well  supplemented  by  a  filter  gallery  lined  with  timber. 
Illustrated.    An.  Rep.  III.  Soc.  Enr-  &*  Surv.,  i889. 

Sub-Surface.  By  Prof.  W.  P.  Trowbridge.  Treats  of  obtaining  water  supply 
from  driven  wells.  Gives  details  of  the  extension  of  the  plant  for  the  Brooklyn 
supply,  etc.  Sch.  Mines  Quar.,  April,  1887;  Engr.  News,  May  21,  1887;  San.  En^., 
May  28. 

Sudbury  River. 
Report  on  the  Capacity  of  the  Sudbury  River  andlMke  Cochituate  Waier-Sheds 
in  Time  of  Drought.    By  Desmond  FitzGerald.     Avery  good  example  of 
what  such  an  investigation  should  be.     A  pamphlet  of  61  pp.     Apply  to  the 
author,  City  Engr.  Dept.,  Boston. 

The  flow  of  the  Sudbury  River,  Mass.,  for  the  years  1875-1879.  By  Alphonse 
Fteley.  With  discussion.  Illustrated.  Treats  of  rainfall  and  flow  of  streams. 
Trans.  A.  S.  C.  E.,  Vol.  X-,  i8bi,  pp.  225-5o. 

Yield  of  the  Sudbury  River  Water-shed  in  the  Freshet  of  Feb.  10-13.  1886. 
Statistics  of  rain  fall  and  flow  of  water  from  the  water-shed,  with  dia- 
grams. By  Desmond  FitzGerald.  Trans.  A.  S.  C.  E.,  Vol.  XXV.,  Sept., 
1891,  pp.  254-8. 

Syracuse,  N.  Y.  A  very  complete  and  valuable  report  by  J.  J.  R.  Croes,  C.  E. 
Report  of  Commissioners  on  Sources  of  Water  Supply  for  t?u  City  of  Syracuse, 
N.  Y.,  Feb.  I,  i88g. 

Tokio,  Japan.  By  Yeiji  Nakahima.  Gives  a  good  history  and  description  of  the 
water  supply  of  Tokio,  Japan,  with  map  and  illustrations  of  wood  pipes. 
Proc.  Am.  W.-W.,  Assn.,  18S8,  pp.  §0-55:  Eng^*  6*  Build.  Rec,  March  17. 
1888. 

Treatment  and  Sources.  Address  of  President  J.  T.  Fanning  at  the  eighth  an- 
nual meeting  of  of  the  American  Water- Works  Association.  Treats  of  artificial 
and  natural  clarification,  deep  well  supplies,  and  the  protection  of  sources  of 
supply.  Proc.  Am.  6*  W.-  W-  Assn.,  1888,  pp.  8-15;  Eng'.  News,  April  28,  1888 ; 
Engr-  6*  Build.  Rec,  May  5,  1888. 


460  WATER  SUPPLY- WATER  TOWERS. 
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Versailles  Water  Suffly.  A  brief  description  of  these  interesting;  works,  in^ 
eluding  the  pumping  works,  and  the  {famous  fountains,  by  J.  T.  Fanning,  sub- 
mitted to  the  Philadelphia  meeting  of  the  Am.  W.-W.  Assn.     En£.  News,  May 

3,  189Z,  p.  422. 

Villag-e,     By  S.  H.  Terry,    before  Bolton  Congress  of  Sanitary  Institute  of 
Great  Britain.    Gives  examples  of  villages  with  the  different  systems  of  supply, 
and  shows  the  cost  of  the  works.    Lon.  £n£'»i  Dec.  2. 1887:  Lon.  Ett^ineer,  Jan. 
20,  1888. 

Ware,- Mass.  A  well  and  reservoir  system  for  town  of  6,000.  A  paper  by  F.  L. 
Fuller,  giving  a  full  description  and  cost.  your.  N.  E.  W,-W.  Assn.,  Sept., 
1887. 

"Water  Supply.    See  Artesian  Wells,    Dams  and  Reservoirs.    Reservoirs.     Wells, 

"Water  Tanks. 

Determination  of  the  Efficiency  of  Lar£^e  Wrou£rht  Iron.  By  John  D.  Crehore 
Gives  a  number  of  failures  of  iron  tanks,  and  then  gives  method  to  be 
employed  in  computing  the  strength  of  tanks.  Van  Nos.  En^.  Ma^:,  Vol, 
XXV.,  p.  33o. 

Iron.     A  paper  by  P.  Kieran,  and  discussion  on  same.      Describes  1,160  ooo' 
gallon  tank  at  Fail  River,  Mass.      Jour.  N.  E.    W.-  W.  Assn.,  September, 
ib87. 

Iron,  Various  forms  of  existing  and  proposed  reservoirs,  tanks  and  towers  in- 
Europe.  Many  illustrations,  with  a  theoretical  study  of  stresses-  Sci.  Am. 
^ftr^.,  Aug.28,  .886. 

New  Design  of  the  U.  P.  R.  R.  Plan,  elevation,  section  and  details,  R.  R.  Gaz.^ 
Sept.  5,  i8S9,  pp.  614-5. 

Proper  Design  for  a  Hoop  Joint  of  a.  By  Prof.  J.  B.  Johnson.  Gives  the  re- 
sults of  tests  made  on  the  old  forms,  and  proposes  a  new  design.  R,  R.  Gaz,. 
Jan.  6,  1888.  1 

Sluice,  with  Equilibrium  Valve.  Illustrated  description  of  a  simple  balanced 
valve  for  drawing  water  from  a  reservoir  into  a  sluice.  From  Ind.  Eng.,  Nov. 
22,  i89o.    F.n£.  News,  Feb.  i4,  i89i,  p.  163, 

See  Stand  Pipes. 

V^ater  Towers. 

And  Pumping  Station.  Successful  designs  in  the  recent  competition.  Illus. 
Eng.  6*  Build,  Rec.t  March  15,  1890,  Vol.  XXI.,  p.  225. 

Bursting  of  ,  at  Gravesend,  L, /.  A  very  satisfactory  account  iof  this  accident 
with  many  cuts  showing  manner  of  erection  and  conditions  of  the  wreck. 
San.  Eng.t  Oct.  23, 1886. 

Collapse  of,  at  Victoria^  Texas.  Top  bulged  inwards  by  wind.  Cut  given. 
San.  Eng.,  Nov.  27, 1886.I 

Failure  of,  at  Kankakee,  III.  Causes  given,  computation  made,  and  photo- 
graphic cut.    San.  Eng..  iOct  3o,  1886,  and  Jan.  i,  1887. 

Franklin' Mass.  Illustrated  description  of  the  water  tower  that  failed  on  Oct,  27, 
1887.    San.  Eng.,  Nov.  5,  i887.    | 

Gives  detail  dra\Kings  of  a  tower  100  feet  high,  built  of  gas  pipet  for  the  purpose 
of  elevating  a  6,ooo-gallon  water  tank  at  San  Antonio,  Texas.  Eng.  6^  Builds 
Rec,  March  24,  1888. 

A  New  Form  of.  An  elevated  tank  with  hemispherical  bottom.  Illustrated 
description.    Eng. News,  Aug.  i5,  1891,  p.  13$. 

The  Norton  Tower  of  the  Vymwy  Aqueduct,  Liverpool.  Consisting  of  a  tank 
supported  on  masonry  walls.  Description  with  illustration  of  details.  Eng. 
Record,  Oct.  3.  i89i,  pp.  278-8o. 
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Water  Towers,  continued. 

Of  Weehawken,  N.  J,  Elevations,  sections,  plan  and  perspective  view.  At 
once  a  residence,  tank,  support  and  ornament  to  the  landscape.  Well  worthy 
of  imitation.    En£r,  News,  Nov.  6.  iS86. 

Yonkers,N.  Y,    Brick  tower  98  ft.  high  surrounding  an  iron  tank.    Illus.    Enj!", 

NewSy  Oct.  z8,  1884,  PP*  i84'5. 
See  Sfand  Pipes.     Water  Tanks. 
V/^ater  Turbines.    See  WaUr  Motors. 

"Water  Waste. 

A  paper  by  Dexter  Brackett.  Causes,  methods  of  prevention  and  results  accom- 
plished,   your.  N.  £,  IV.-IV.  Assn.,  Dec,  1886. 

Mr.  J.  Parry,  in  a  report  to  the  Water  Committee  of  Liverpool,  shows  the  great 
difference  in  waste  between  a  district  with  good  fittings  and  one  with  bad  fit- 
tings.   Editorial  in  San.  En£,,  Sept.  24,  i88s. 

By  Peter  Milne,  Jr.,  Water  Purveyor  of  Brooklyn.  A  paper  before  the  Am. 
Water  Works  Assn.  Discusses  various  phases  of  the  subject.  San.  En£-,, 
May  i4,  1885. 

Of  Alleg-heny.  Paper  by  T.  P.  Roberts,  with  discussion,  read  before  and  pub- 
hshed  by  the  Ener's.  Sac.   West.  Penn.,  Pittsburgh. 

Andiis  Detection.  By  W.  Kummel.  Result  of  experiments  in  Altona,  Germany, 
with  an  acoustic  apparatus  which  is  said  to  be  very  delicate.  Jour-  fur  Gashel. 
u,  Wasserversorg^.,  1886,  pp.  685-692.  The  apparatus  used,  so-called  "Hydro- 
phon* "  is  described  on  pp.  865-6, 926^  of  the  same  journal. 

Experiments  made  with  the  Deacon  waste-water  meter  system  at  Boston.  Illus. 
Jour.  Assn.  Ens'.  Soc,  Vol.  1.,  p.  253. 

At  Frankfort-on-Main.  From  the  German.  Gives  account  of  the  amount  of  the 
waste  and  remedy  by  means  of  the  Deacon  district  metre.  En£.  News^  May  2, 
i885. 

House  to  House  Inspection,  to  Prevent.  By  M.  L.  Holman.  Describes  the  meth- 
ods so  effectively  used  in  St.  Louis.  No  expensive  apparatus  required.  Jour. 
Assn.  Eng:  Soc,  Vol.  IV.,  p.  368. 

The  Prevention  of.  By  Thomas  Stewart.  Awarded  the  Miller  prize  by  the  Inst, 
of  C.  E.  Treats  of  the  sources  of  waste  and  the  methods  of  detecting  and  pre  - 
venting  the  same.     VanNos.  Eng.  Mag.,  Vol.  XXVI.,  p.  ii8. 

Prevention  of  Waste  of.  Paper  by  Thomas  Stewart  before  the  Inst,  of  C.  E.,  de- 
scribing methods  of  preventing  waste  by  defective  pipes  and  fittings.  Eng. 
News,  Dec.  17,  1880,  pp.  507-8. 

In  Town.  Abstract  from  the  report  of  Mr.  A.  R.  Binnie  to  the  Bradford  Corpor- 
ation upon  the  amount  of  water  saved  during  thirteen  months  of  inspection. 
Cost  of  inspection,  including  cost  of  all  necessary  apparatus,  less  than  one- 
third  of  value  of  water  saved.  R.  R.  &*  Eng.  Jour.,  Feb.,  1887. 

Sea  Water  Consumption. 

Water  W^heels.    See  Water  Motors.  • 

"Water-Works. 

Auburn,  N.  Y.,  Suction  and  Siphon  Pipe  of.  A  24-in-  suction  pipe  9,560  feet  long, 
accompanied  by  an  air  pipe  to  exhaust  the  air  at  crests.  Profile  and  descrip- 
tion.   Eng.  News,  Nov.  i,  i89o,  p.  387. 

Barrie,  Ont,    Report  on  the  proposed  system  of  water-works  and  sewerage  for 
town  of  Barrie.  Ont.    By  Willis  Chipman,  C.  E.,  Toronto,  Ont.    Report,  1890, 
Toronto,  Ont. 
Boston. 
Beacon  Street  Tunnel.    Boston  Water- Works.    Short  report  on,   accompanied 
by  several  plates  and  illustrations,   giving  an  idea  of  manner  of  construct- 
ing, details  of  cross-section,  arch  centering,  concrete  arches  and  backing, 
etc.    Rep.  City  Engineer,  of  Boston,  1889,  p.  38. 
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Water  Works,  Boston^   continued. 

Method  Used  to  determine  the  Best  Capacity  to  Give  to  Basm  /Vo-  5.  Boston 
Water-  Works.  Includes  consideration  of  area,  topography  and  cost.  By 
Desmond  FitzGerald  before  the  Boston  Soc.  C.  £.  Jour.  Assn.  En^r.  Soc, 
Sept.  1891.  pp.  43i-3.    Abstract.  £n£'.  /Record,  Oct.  24.  1891,  pp.  331-2. 

The  New  Hisrh  Service  Works  of  the  Boston  Water  Supply.     Description  of 
Fisher  Hill  Reservoir,  with  detailed  record  of  tests  of  Gaskil!  Pumping 
Engines  and  two  boilers,  at  Chestnut  Hill  pumping  station;  also  state- 
ment of  cost  of  reservoir.     Illustrated.     En^r*  &*  Build.  /Record,  June  i» 
i889. 

Report  of  City  Engineer  of  Boston  ior  i89o,  contains  results  of  boiler  trial  of 
pumping  station,  duty  of  engines,  progress  of  construction  on  a  reservoir 
dam,  and  the  usual  tables  of  rainfall,  consumption,  yield  of  water-sheds,  etc. 
pp.  27-56. 

Bremen.  Gives  brief  description  of  the  works  and  machinery.  Van  Nos.  Eng. 
Masr^,  Vol..  XVII.,  p.  399. 

Bridg^eport^  Conn.  A  description  of  the  water-works  being  built  at  Bridgeport 
by  a  new  water  company.  Drawings,  showing  section  of  dam.  plan  of  gate- 
chamber  and  profile  of  tunnel .    Eng,  News,  April  q,  1887. 

Brooklyn,  N.  Y.,  Extension, 
Baldwin  Storage  Reservoir.    Descxiption,  and  detail  diawmgs  showing  cross 
section  through  embankment  and  inlet  chambers.    Eng.  News,  July  2S,  1891, 
p.  74. 

Description  of  supply  ponds,  conduit  waste  weirs,  etc.  Details  of  dams  and 
waste  weirs  on  large  folding  inset.    Eng.  News,  May  9. 

A  general  review  of  the  water  works  system  followed  by  a  detailed  description 
of  the  works  of  the  extension.  An  inset  of  details  of  the  conduit  and 
culverts,  also  general  map  is  given.  Eng.  News,  March  7,  189Z,  pp.  2eS-6, 
et  seg. 

Calais,  Me.  Grives  short  description,  with  drawings,  of  the  water  works  at  Cal- 
ais. Me.,  costing  $78,000.    San.  Eng,,  Oct.  8, 1887. 

Care  of  Hydrants,    Soe //ydrants. 

Charlottesville,  Va.  A  gravity  system,  with  reservoir  $}4  miles  from  the  town,  of 
5,500  inhabitants.  Has  waste  weir  across  the  dam :  well  culvert  for  pipes,  etc. 
Illustrated,    your.  Assn.  Eng,  Soc,  Vol.  V.,  p.  82. 

Charlottesville,  Va.    Description  of  the  above  work,  with  soction  through  gate- 
house and  dam.    San,  Eng-,  May  21, 1887. 

Chicago,  Ills, 
By  Bernhard  Feind,  First  Asst.  City  Engr-  Interesting  and  valuable  paper, 
describing  the  new  lake  and  land  tunnels,  cribs,  shafts,  pumping  stations 
and  other  engineering  details  of  this  important  work.  Illustrated  with  en- 
gravings and  folding  i^iset.  Eng,  News,  July  s«  1S90,  pp.  3-5.  See  also  a 
letter  on  the  the  same  subject  by  Mr.  Rudolph  Hering,  id.  July  26,  p  83. 

A  Contrivance /or  Removing  Anchor  Ice  at  Chicago,  III.  Compressed  air  is 
forced  through  a  small  pipe  at  the  mouth  of  the  intake.  Illustrated  descrip- 
tion.   Eng  News,  June  27, 1891,  p.  623. 

The  Four  Mile  Crib  of  the  Chicago  Water- Works.  Illustrated  description. 
By  Simeon  C.  Colton.     Technograph  (Univ.  of  111.  Annual),  1890-91,  pp. 

l7-2I. 

In  China  and  Japan.  Papers  by  John  W.  Hart,  James  Orange  and  John  H.  T. 
Turner,  describing  the  Water- Works  of  Shanghai,  Hong-Kong  and  Yokoh- 
ama, s  folding  plates  and  tables  of  dimensions,  qualities,  cost,  tests,  etc.  Proc. 
Inst.  C,  E„  Vol.  C,  1890,  pp.  217-89.  Discussion,  pp.  vfi-jpi.  Correspondence, 
pp.  307-14. 
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Water  'Works,  continued. 

CirclevilUt  Ohi:  A  brief  description  of  the  Circleville,  Ohio,  water-works.  Reft. 
Ohio  Soc,  Surv.  6*  £n£.,  1888,  pp.  i8i-i83. 

Cleveland,  O.  By  J.  Whitelaw,  before  the  American  Water- Works  Association. 
Gives  a  short  description  and  history  of  the  Cleveland  water-works.  Proc. 
Amer,  Water-  Works  Assn.,  1888,  pp.  X14-128;  En£,  &*  Build.  Rec,  April  28, 
1888. 

Cohasset,  Mass.  Brief  description  of  the  Cohasset,  Mass.t  water- works  with  plan 
showingarrangement  of  wells,  collecting  chamber,  etc.  San.  £n£.,  Dec.  3, 
ifc87. 

0/  Colmar  in  Alsace.  Description  of  the  preliminary  works,  with  drawings. 
Nouvelles  Annates  de  la  Construction,  i8Ss,  pp.  1-8.  Also  description  of  the 
machinery  inBulletin  de  la  Sociele  Industrielle  de  Mulhouse,  i885,  pp.  i3o— 
143. 

Columbus  y  O.,  Annual  Report  of.  Water- Works,  i889,  besides  the  usual  statistics 
of  pumping,  cost,  etc.,  contains  the  reports  of  chief  engineer  and  State  geol- 
ogist, on  a  new  water  supply  proposed  to  be  taken  from  a  subterranean  chan- 
nel in  the  valley  of  Alum  Creek. 

Constantinople.  By  Fred.  Briffault.  Gives  brief  description  of  the  old  «'orks 
and  describes  the  works  erected  in  ib83  by  a  private  corporation.  Proc.  Inst. 
C.  £.,  Vol.  LXXXVIl.,  p.  33i. 

Cornell  University  Water'  Works.  Illu:>trated  description.  £n£:  6*  Build.  Rec„ 
Nov.  15.  i89o,  pp.  376-7. 

Covered  Reservoirs.    See  Reservoirs. 

Croton. 

By  B.  S.  Church.  Gives  notes  and  suggestions  on  the  Croton  water-works 
and  supply  for  the  future,  with  discussion.  Trans.  A.  S.  C.  i?.,.,  Vol.  V.,  p. 
107. 

//ead  House  at  Shaft  17  on  the  New  Croton  Aqueduct.  Illustrated  description. 
Eng-'  ^ Build.  Rec,  Nov.  17,  1888 

Denver.  By  S.  Fortier.  Gives  a  full  description  of  the  water-works  of  Denver, 
with  drawings  of  many  of  the  details  of  constpuction.  £n£.  News,  Sept.  ac-49, 
188S. 

Dover,  N.  H.  Report  of  Mr.  P.  M.  Blake  to  the  Maypr  of  Dover  on  the  sources 
of  water  supply  available  for  the  city.  Gives  detailed  estimate  of  cost.  En^. 
News,  Nov.  26,  i887. 

Early  American  Pumpinsr  and  Distributing-  Plant.  An  illustrated  description 
of  the  plant  erected  in  Philadelphia  in  i8o3.    Eng",  News,  April  16, 1887. 

East  Orans^e.    Description  of  work  of  the  East  Orange  and  Bloomfield  Water 

Company,  with  details  of  the  building  over  one  of  the  wells.     San.  En£.,  June 

as*  1887. 
Edinburgh.     Gives  description  of  the  Moorfoot   works    of    the    Edinburgh 

system,  with  cuts  showing  section  of  the  embankments.     Lon.  Eng^.,  July  29, 

1887. 

Egyptian,  Great.  A  description  of  the  Katatbeh  water-works ;  the  original  in- 
stallation often  Archimedes' screws,  their  failure  and  the  present  centrifugal 
apparatus.    Sci.  Am.  Sup,,  April  3o,  1887. 

Erfurt  (Germany) ;  and  some  new  water-towers,  oil-tanks  and  gas-holders.  By 
Professor  Intze.  Description  of  the  works,  the  water  being  obtained  from  the 
ground  water  by  means  of  a  well,  and  previous  collecting  pipes.  Water  is 
pumped  mto  a  tank  holding  over  145,000  gallons  in  the  top  of  a  tower,  about  XS5 
fbet  high .  Cost  of  works  about  $9o,ooo.  Also  description  of  a  number  of  sim- 
ilar towers,  gas-holders,  etc.  Illustrated.  Zeitschrift  des  Veretns  deutscker  In^ 
g-enieure,  1886,  pp.  25-Si  • 
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Water  Works,  continued. 

Fall  River ^  Mass.  Detailed  description.  Enjs"'  A'ewst  June  6,  Augusr  i, 
1878. 

Frank/ort-on-tfu-Main'    Desciiption  of  the  water-works  and  sewage  srstems, 

and  the  sewage  disposal  works,  3  folding  plates.  By Monet.  Atmales  cUs 

P.^'  C  April,  1891,  pp.  488-5x9. 

Genes£o,  jV.  Y.,  Water -Works.  The  water  supply  is  pumped  from  a  lake 
through  cast  iron  mains  mto  a  reservoir  three  miles  distant.  Illustrations  of 
reservoir  and  intake.    En£.  Record,  April  4,  i89i,  pp.  194-5. 

Gefteva,  N.  Y.  lUusttations  showing  details  of  the  600  ft.  intake  pipe,  pump- 
house,  etc.     Eng'.  Record,  March  14,  i8qi,  pp.  244-5. 

Gouverneur,  N.  Y.  Total  pumpage  is  200.000  gallons  per  day.  A  standpipe  sys- 
tem with  water  taken  from  a  river.  Tlie  laying  of  mains  across  a  river  is  de- 
scribed and  general  data  given.    En^r.  News^  Jan.  24, 1891,  pp.  89-90. 

Grawi  Rapids,  Mich,  An  abstract  from  a  paper  by  Mr.  W.  R.  Coates,  describ- 
ing the  method  employed  to  carry  the  water  mains  for  Grand  Rapids  water 
supply  across  Grand  River.    San,  En£.^  June  18,  i887. 

History  and  Statistics  0/  American  Water-Works.  A  valuable  series  of  articles 
by  J.  J.  R.  Croes,  describing  in  detail  the  water-works  of  the  21  cities  of  over 
100,000  inhabitants  with  statistics,  followed  by  briefer  descriptions  of  those  of 
smaller  towns.  En£:  News^  March  5,  i879  and  running  through  1880,  '81,  '82,  'S3 
and  '84. 

Hyde  Park,  Mass.  Short  description,  accompanied  by  a  few  general  and  detailed 
illustrations.  Supply  taken  from  ground  water  by  means  of  64  pipe  wells,  2 
inches  in  diameter.  Blake  pumping  engine  of  1,500,000  gallons  capacity  per 
24  hours.  i4-inch  cast-iron  main .  Reservoir  with  capacity  of  i,5oo,ooo  gallons- 
220  feet  average  head.  Cost,  |z5o,oo3.  Population  about  8,000.  San.  En£:, 
Jan.  7.  1886. 

Hyde  Park,  III.,  W.-  W.  Tunnel  and  Inlet  Crib.  Illustrated  description,  the 
work  by  C.  McLennan,  C.  E.,  Engineer  in  charge  of  the  work.  Enjr.  News, 
Jan.  12,  i889. 

Irvin^ton,  N,  Y.  Specifications  for,  which  includes  a  dam,  reservoir  and  pipe 
system.    En£.  News,  Oct.  x4, 1882,  pp.  359-60. 

Isle  of  Jersey.  A  description  of  the  works  on  the  Isle  of  Jersey  for  the  supply  of 
the  towns  of  St.  Heliers  and  St  Aubins,  with  28  figures  showing  general  plans 
of  the  works,  various  sections  of  the  filter  beds,  pure  water  tank  and  high  ser- 
vice reservoir.    Lon.  Eng:,  July  8  and  22, 1887. 

Janesville,  Wis.  Description  giving  details  of  artesian  well,  analysis  of  water, 
details  of  storage  reservoir,  pump  house,  screen  house,  valve  well  and  distri- 
bution system.  A  clear  and  satisfactory  description.  En^-.  News,  July  20, 
i8S9.  Vol.  XXIL.p.  5i. 

Kansas  City. 
By  G.  W.  Pearsons.    A  series  of  papers  describing  the  construction  ♦  of  new- 
works  at  Kansas  City.    Enjr.  News,  Nov.  5,  et  seq.,  1887.. 

Siphons  0/  the.  By  G.  W.  Pearsons,  before  the  Annual  Convention  of  the  Am. 
Soc.  of  C.  E.  Gives  description  of  the  siphon  constructed  at  the  first  watei^ 
works  in  Kansas  City.  Trans.  A,  S.  C.  E.,  Vol.  XVIII.,  May,  1888,  pp. 
130-132. 

Some  Details  0/  Valves  and  Other  Apparatus  in  use  by  the  National  Water- 
works Company  at  Kansas  City.  Mo.  A  paper  by  Frederick  E.  Sickels* 
presenting  drawings  of  a  special  pipe  tapping  machine,  pressure  regulator, 
air  valves,  etc.    7  plates.       Trans,  A.  S.  C.  E.,  Vol.  XXIV.,  May,  1891,  pp. 

3i>5-8. 

Report  of  Col.  Henry  Flad  and  T.  J.  Whitman  on  their  condition  upon  com- 
pletion.   Gives  items  of  cost.    Eng-,  News,  April  21,  1877,  pp.  94-5. 
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"Water  Works,  Kansas  Cf/>.con tinned. 

Report  of  commission  of  experts  on  condition  of.    Enr.  News,  Awg.  6,  x88i.  pp. 
316-19. 

Kingston,  Jamaica.  A  paper  by  Felix  Target,  detailing  experiments  on  the 
height,  etc.,  of  jets  from  hydrants  of  the  Kingston  Water-works,  Jamaica. 
Van  Nos.  Eng^.  Mag:,  VoL  XIX.,  p.  Saf. 

Lawrence,  Mass,    Full  description.    Eng.  News,  Sept.  5  and  19, 1878. 

Lawrence,  Mass,  A  paper  by  H.  W.  Rogers.  Illustrated.  Jour.  N.  E,  W'  W. 
Assn.,  Dec,  1886. 

J^eyden,  Holland,  Illustrated  description  of  engine  house  and  water  tower.  Eng. 
News,  Dec.  8,  xS88. 

Liberty,  Va,  Briefdescription,  with  illustrations  of  dam.  Supply  taken  from  a 
small  stream.  Natural  head.  Pipe  line,  3S,ooo  feet  long;  6  loch  pipe.  Cost  of 
construction.  $io,.p8;  cost  of  whole  system,  about  $42,000.  Population,  3.500. 
San.  Eng.,  Jan.  ai,  1886- 

Little  Falls,  N.  V.  Complete  description  and  report  on  construction  of  these 
water  works  by  Stephen  E.  Babcock,  the  chief  engineer.  Eirst  An.  Ref.  Wat- 
er Commissioners,  Little  Falls,  N.  Y.,  i88g. 

Liverpool  (Vymwy)  Water  Works.  Description,  giving  history,  principal 
dimensions  and  statement  of  cost  of  entire  system.  Illustrated.  Lon.  Eng., 
Feb.  I,  i'SS9,ei5eg. 

Maiden,  Mass.  Brief  description  of  these  water  works,  using  2%  inch  wells  as  a 
source  of  supply.    Illustrated.    Eng.  ^  Build  Rec,  Oct.  36,  1889. 

Manchester,  Mass.  History  and  general  description,  with  details  of  concrete 
dam,  map  of  impounding  area,  etc.,  Lon.  Eng.,  Oct.  16,  1891,  pp.  43s-8.  De- 
tails of  outlet  and  straining  well,  valves  and  hydraulic  apparatus  for  operating. 
«</.,  Oct,  3o,  pp.  495-8.  Abstract  showing  sections  of  dam.  Eng.  Record,  Nov. 
14,  i89i.  p.  387. 

Memphis,  Tertn.  Description  of  subterranean  supply,  geology  of  the  region, 
method  of  boring  artesian  wells,  details  of  tubing,  etc.  Illustrated.  Eng. 
Record,  Dec.  5, 1891.  pp.  6-7. 

Mercer',  Pa.  Gives  brief  description  of  the  water-works  at  Mercer,  Pa. ,  with 
plans  of  engine  house,  well  and  filter.    Eng.  (S*  Build.  Rec,  June  9, 1S88. 

Of  the  Middle  States.  Table  showing  present  status  of.  From  advance  sheet  of 
Eng.  News  W.  W.  Manual.    Eng.  News.  Dec.  15, 1888. 

0/  the  Middle  States,  vfi^  table  showing  relative  reservoir  capacity  and  con- 
sumption of  66  works.  List  of  W.  W.  Tunnels.  Eng.  News,  December  32, 
1888. 

Middletown,  Conn.,  Effluent  Pipe.  By  E.  P.  Augur,  before  the  Connecticut  Asso- 
ciation of  Civil  Engineers  and  Surveyors.  Describes  in  detail  the  adjustable 
effluent  pipe  placed  in  the  bottom  of  re&er\'oir  of  Middletown  water-works. 
Proc.  Conn.  Assn.  C.  E.  6*  Surv.,  1888,  pp.  24-35. 

Milwaukee,  The  New  Michigan  Intake  of  the.  3000  feet  of  tunnel,  and  5ooo  feet  of 
60  inch  pipe  laid  in  a  trench  on  the  lake  bottom,  reaching  out  to  60  feet  of  water. 
Plan  and  profile.    Eng.  News,  Oct.  25,  1890,  pp.  366-7. 

Minneapolis  Pumps.  Gives  brief  illustrated  description  of  the  pumps  in  use  at 
the  Minneapolis  water  works.  Eng.  6*  Build.  Rec,  September  15. 
1888. 

Montevideo  Water  Works.  Paper  descriptive  of  this  system  of  Water  Works  in 
the  Republic  of  Uruguay.  By  William  Gahvay,  M.  Inst.  C.  E.  Proc.  Inst.  C. 
£.,Vol.  XCVI..  p.397. 

Nagpur,  India.    Gives  a  general  description  of  the  works  for  supplying  Nagpur. 
India,  with  13  gallons  per  capita  per  diem  by  a  gravity  system:  also  contains 
much  information  in  regard  to  rainfall,  evaporation,  discharge  and  consump- 
3o 
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^zX^t'SNotV^^  Na^pur^  India,   continued. 

tion.    Ind,En£.,  MsiTchio  etse^.,  ifc88.     Abstracted  Proc.  /nsi.  C.  £.t.  Vol. 
XCIII.  p.  s.-?*. 

Naples,  Italy, 
The  new  works,  completed  in  1885,  convey  the  waters  of  the  Serino  springs 
yieldins;  over  170,000  cubic  meters  m  34  hours  to  the  city.  An  aqueduct  8a 
km.  lone,  of  which  14.5  km.  is  in  tunnel.  1.8  ^ni.  bridges,  and  i.ic6  km.  si- 
phons, leads  to  Cancello.  Section  1.60  by  3.00  meters;  grade  i:  sooo.  Vertical 
or  nearly  vertical,  falls,  aggregating  303  meters,  are  arranged  so  as  to  be 
utilized  for  power.  Manholes  and  ventilators  every  300  m .  A  single  siphon 
i9  km.  long,  consisting  of  3  pipes,  extends  from  Cancello  to  Naples,  leading 
to  two  reservoirs,  one  for  the  high  and  one  for  the  low  service.  These  reser- 
voirs are  excavated  in  the  rock  50  meters  below  the  surface,  to  preserve  a 
low  temperature.  Wochenschri/t  des  Oesttrr,  In£r,  wid  Arck.'V.,  1886, 
pp.  4-6. 

A  two-page  abstract.  Collecting  galleries  2,000  feet  in  length,  masonry  con. 
duit  37  miles  long,  three  iron  pipes  under  pressure  for  14  miles,  and  reser- 
voirs at  different  levels  are  some  of  the  distinguishing  features.  Proc.  Inst, 
C.  £„  Vol.  LXXXIV..  p.  468. 

Condensed  description  taken  from  Le  Genu  Civil,  of  the  collecting  galleries, 
conduits,  aqueducts,  siphons,  gatehouses,  etc  Illus.    En^..^*  Build  Rec.^ 
Dec.  6. 13,  i89o. 

New  London,  Conn, 

Water  Works,  Hi£h  Service.  Description  of  the  motor  which  is  driven  from 
the  gravity  main  and  operates  the  pumps  for  the  high  service  system.  En£. 
&>  Build.  Rec,  Oct,  11.  1890,  pp.  398-9. 

Report  for  i89o,  of  the  Board  of  Water  Commissioners  of  New  London,  Conn. 
The  report  contains  also  a  brief  description  of  the  mains,  tower  and  tank» 
motor  and  pump,  of  the  new  works  for  additional  supply,  just  completed. 

Newark,  N.  7.  Full  description  of  the  works  and  supply.  £n^.  News,  Aug.  9, 
Oct.  18,  1879. 

Newton,  Afass.  Extension  at.  Illustrated  description  of  the  various  parts  of 
this  work.  Filter  gallery  and  covered  reservoir  described.  Er^g".  Record,  Nov. 
38,  i89i.  pp.  418-19. 

Ottawa^  Canada,    Full  description.    Enir-  News,  Feb.  14,  March  7, 18/8. 

Paris.  The  Water-  Works  Constructed  from  1880  to  1889  to  Increase  the  Water 
Supply  0/ Paris.  A  description  of  the  pumping  works  and  reservoirs.  Illus- 
trated by  6  folding  plates.    By Bechmann.    Annates  des  P  &»  C.    Feb., 

1891.  pp.333-3ooo. 

Pawtucket,  R,  I.  Description  of  dam  and  artificial  filter  gallery,  with  detailed 
account  of  cost.    En^.  News,  June  1, 1889. 

Peoria  Water  Works,  Detailed  description  of  construction  of  well,  pumping 
house,  and  reservoir.  By  J.  A.  Harman.  Report  of  the  bth  Amiual  Meeting- 
o/the  III,  Soc,  En£.  and  Surveyors,  i89i,  pp.  38-44. 

Pressbursr  ( Austria),  City  has  a  population  of  48, 000:  water  obtained  froni  a 
well  8  feet  4  inches  in  diameter  on  the  bank  of  the  Danube.  Pumped  out  of  a 
covered  reservoir.  -  Wochenschr,  d.  Oester.  Ittg-.  u.  Arch-  Vereins,  1886,  pp.  3i9- 

323. 

Prdgtie,  Description  of  the  Prague  water-works  machinery  with  two-page  plate 
and  cuts  showing  details.    Lx)n.  En^,,  Sept.  9,  et  seg,^  i887. 

Putnam,  Conn,  Brief  description  of  the  system,  capacity  z.ooo.ooo  galls,  in  24 
hours,  3M  miles  of  lo-inch  pipe  leading  to  a  wrought-iron  stand-pipe.  San, 
Enr„Ai>Tilq,  iS87. 

Quebec,    Illustrated  description.    En£.  News,  May  9,  3o,  1878. 
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Water  Works,  continued. 

Racine,  By  G.  A.  Ellis,  before  the  Boston  Society  of  Civil  Ennineers.  Gives  a 
very  fiill  description  of  the  water-works  at  Racine,  Wis.,  and  describes  method 
used  in  the  construction  of  the  same.  7onr.  Assn.  Eng-,  Soc.,  April,  1888;  Eng, 
A/nus,  May  f2, 1888. 

Of  RedBank^N.y,  Described  and  illustrated.  Consists  of  a  well  fifteen  feet 
in  diameter  and  60  feet  deep,  pumps,  curbing,  etc.  Eng,  News,  August  29, 
1885. 

Remscheid.  Supply  taken  from  underground  perforated  pipes.  The  drainage 
ground  limited  by  retaining  walls  to  solid  rock,  water  drawn  off  as  desired. 
Lift  of  over  600  ft.  Population,  35  to  so  thousand.  Translated  from  the  Ger- 
man.   Lon.  Engineer,  April  10, 1^85. 

Richmond,  Va,    Part  I:  History.    General  Description.    Vertical  Water  Wheels. 

Pumps,  and  Adjustable  Journals.     lUus.     Eng.  Record,  May  23,  ih'91,  pp. 

410-11. 
Richmond^  Va.    A  paper  by  Charles  E.  Boiling,  superintendent.    A  description 

ofthe  waterworks  from  1880  to  date.    Discussion,  pp.  5.    your,  N.  E.   Water 

Works  Assn.,  Sept.,  i889.  Vol.  IV.,  p.  39. 

Rochester,  N,  Y,  Construction  Details  of .  Eng.  6*  Build,  Rec,  Nov.  39,  i8qo, 
pp.  412-13,  et  scQ, 

Rochester,  N.  Y.  Descriptive  article.  Eng,  6*  Build,  Rec,  Aug.  i5,  1890,  p. 
165. 

Rosario.  Two  compound  beam  engines  with  surface  condensers,  two  direct  act- 
ing bucket  and  plunger  pumps,  two  sets  deep  well  continuous*action  pumps. 
Illustrated.    Lon.  Engineer,  May  i4, 1886. 

San  Mateo,  Spring  Valley  Water-Works,  San  Francisco.  Full  illustrated  de- 
scription.   Eng,  News,  March  2,  i889. 

Seattle,  Wash,  Report  of  a  system  of  works  by  Benezette  Williams.  Includes 
a  dam,  reservoir,  aqueduct  39  miles  long,  with  estimate  of  cost.  Pamphlet  of 
40  i}ages;  Feb.,  i89o. 

Shreveport,  La,  Extracts  from  the  Specifications  for  the  Proposed  Works  at. 
Eng,  News,  June  19, 1S86. 

Small  Cities,  By  G.  W.  Pearsons.  A  brief  popular  essay  on  the  subject.  Report 
Mich,  Assoc,  Surveyors,  1883. 

O/the  Southern  States,    Eng,  News,  Feb.  9,  1889. 

Southington,  Conn.  ByTheo.  H.  McKenzie.  Description  of  the  works  con- 
structed by  a  private  corporation,  consisting  of  a  dam  530  ft.  long,  16  ft.  wido^ 
and  3o  it.  high,  of  earth,  with  masonry  and  puddle  heart,  forming  storage  res- 
ervoir of  23  acres  ot  60,000.000  galls,  capacity;  distributing  reservoir,  with  ma- 
sonry dan.  i7o  ft.  long,  30  ft.  high,  and  5  ft.  wide  at  top:  iiK  miles  of  pipe. 
Illustrated  with  detailed  drawings.      Trans.  A.  S,  C  E.,  Dec,  1886. 

Southwark  and  Vauxhall,  Full  description,  with  details  of  pumping  engines, 
etc.    Lon.  Engineer,  July  3,  etc.,  i887. 

Stand  Pipes ,    See  Stand  Pipes. 

St,  Denis  (France).  Descriptive  account  of  the  works  for  supplying  this  town, 
of  about  44,000  inhabitants,  with  water.  Memoires  de  la  Societe  des  Ingenieurs 
Civils,  IA2L7, 1885,  pp.  661-78. 

St.  Louis, 

New  Inlet  Tunnel  and  Tower  of.     Description,  and  mset  of  detail  drawings. 

The  coffer  dam  is  also  illustrated  and  described.     Eng.  News,  July  4,  i89x, 

pp.  4-5. 
Settling  Basins  for  the  Low  Service  Extension  of  the  St.  Ijmis^  Mo.,   Water- 

Works,    The  settling  basins  are  six  in  number,  each  400  ft.  by  670  ft.      Brief 

description,  with  general  plan  of  the  works,  and  inset  showing  many  details, 

of  the  basins.    Eng.  A'ews,  April  18,  ]89i,  p.  380. 


468        WATER  WORKS-WATER  WORKS  MANAGEMENT. 

Waterworks,  continued. 

Stop  Valve.    See  Stop  Valves. 

Stratford-on-Avon.  Full  detail  drawings  and  description.  Gravitation  system, 
with  reservoir.  Town  of  8,000  inhabitants.  Lon.  Engrineer,  November  27, 
i885. 

Tables  for  Power  of  Compound  Pumpinz  En^rines .    See  Pumpinjr  Engines, 

Water-'Works,  Toronto.  Annual  Report  of  the  superintendent  of  the  Water  Works. 
Contains  Maintenance  Accounts,  Record  of  pumping  and  coal  consumed, 
with  comparative  statement  for  various  years,  number  of  hydrants,  etc.  By 
Wm.  .Hamilton.  Supt.    Year  ending  Dec,  1889. 

In  the  U.  S.  and  Canada*  Summary  of  data  in  the  Manual  of  American  Water 
Works.  Editorial.  7  tables  and  statistics.  Eng'.  News,  \MTi^  a8  and  July  5, 
1890,  pp.  6i3-5, 13. 

Of  the  United  States  and  Canada.  A  study  of  the  statistics  in  the  forthcoming 
Manual  of  American  Water- Works,  being  in  substance  the  introduction  to 
that  work.    Eng.  News,  Nov.  28,  i89i,  et  seq, 

yancowuer,  B,  C.  By  H.  B.  Smith.  This  paper  contains  a  full  description  of  the 
dam  and  distributing  mains;  five  folding  plates.  Trans,  Can.  Soc,  C.  E,^  Vol. 
III.,  Pt.  11.,  1890,  pp.  315-57. 

Ware,  Mass.,  with  plans  and  details  of  cost.    San,  Ene,,  July  z6,  1887. 

JWatertown,JV.  Y,  General  description  of  Pumping  Station-  See  Pumping- 
Station. 

WelUsley,  Mass.  By  F.  L.  Fuller,  Engr.  Interesting  details  of  value  in  de- 
signing new  works  for  small  towns.  Illustrated.  Jour.  Assn.  Eng.  Soc,  Vol. 
IV.,  p.  4oi. 

Wem,  England,  A  well  designed  system  of  works  for  small  towns;  includes  well 
and  covered  reservoir.  Fully  illustrated.  Total  cost  about  $27,000.  Lon.^«-> 
gineer,  Sept.  18,  188^. 

'Widnes.  Illustrated  description  of  the  new  pumps  and  method  of  setting,  for 
the  Widnes  Water-Works.    Lon.  Engineer,  Aug.  26,  1887. 

Ypsilanti,  Mich.     A  condensed  article  from  a  paper  by  W.  R.  Coates,  read 

before    Mich.     Eng.    Society,    describing    and    discussing    these    works; 

stating  cost,  capacity,  etc.    Illustrated.    Eng.  News,  May  10,  i89o,  Vol.  XXIII., 

p.  439. 
See  Hydrants.      Pumping  Engines.       Water   Distribution    Systems.       Water 

Supply. 
'Water- W^orks  Association. 

American.     Report  of  the  tenth  annual  convention.    Eng.  News,  May  31  and 

June  7.  i89o. 
Report  of  the  Philadelphia  meeting  of  the  Am.  Water- Works  Assn.    Contain:* 

brief  extracts  from  various  papers  of  interest.      Eng.  Record,  April  aS,  i89i,  pp. 

340-3. 
Trans,  of  the  N,  E.  Assn.,\^^.     Contains  valuable  discussions  on  weights  of 

cast-iron  pipes,  flushing  street-mains  and  house-tanks.     A  graphical  exhibit  is 

given  of  the  weights  of  pipe  used  in  over  150  cities:  also  the  weights  given  by 

various  formulas.    Albert  S.  Glover,  Sec'y..  Newton,  Mass. 
>Vater-V^orks  Construction. 

Details  of.    By  William  R.  Billings.     A  series  of  articles  on  the  practical  details 

ot  constructing  a  water-works  plant.    San.  Eng,,  Sept.  24,  iiJ87. 

Water-'Works  Head  Gate.     The  Roller- Curtain  Pattern,    Illustrated.    Eng.  News, 
Dec.  II,  1886. 

"Water-'Works  Management. 

Practical  Details  of  the  Management  of.  A  valuable  paper  by  Edwin  Darling 
before  the  M.  E.  W.-W.  Assn.  7our.  New  Eng.  W.-  W.  Assn.,  September, 
1887. 
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'Water-Works  Pressure  Records. 

Abstract  of  a  paper  by  Charles  A.  Hague  read  before  the  Am.  W.-W.  Assn., 
noting  the  many  advantages  of  such  a  record.  Enir-  Record,  April  25,  i8gi,  pp. 
345-6. 

Mfater- Works  Records.  Paper  by  Mr.  J.  M.  Diven  treating  this  important  sub- 
ject from  a  practical  standpoint,  Am.  IV.-  \V,  Assn.,  Louisville  meeting.  i889, 
p.  18. 

Water-^Vorks  Safety  Valves, 

Sa/eiy  Valves,  By  S.  E.  Babcock,  before  the  New  Eng.  W.-W.  Assn.  Dis- 
cusses the  relief  and  safety  valves  in  water-works  distribution  system.  Ab- 
stracted En^,  6*  Build,  Rec,  Sept.  i.  188S. 

\srater->Vorks  Securities.     An  analysis  of  this  subject,  by  William  Reinecke.    Re- 
port of  the  itih  annual  nuetin£  of  the  Am,  W.-  IV.  Assn.,  1S91.  pp.  67-73. 
'Water- >Vorks  Statistics. 

For  many  New  England  cities,  for  the  year  1886,  compiled  in  7our,  New  En^. 
IV.-  IV.  Assn.,  June,  1887. 

U.S.  Compiled  under  the  direction  of  Prof,  Trowbridge ;  260  pp.  of  valuable 
matter,  giving  details  of  all  the  more  important  works  in  the  country  in  1880, 
with  illustrations.     Tenth  Census  Report,  Vol.  XVII. 

Water-  Works  and  Population  of  United  States  and  Canada.  Diagrams  showing 
growth  of,  from  1830  to  1888.    Bne.  News,  April  27,  i889. 

Comparison  of  Water  Supply  Systems  from  a  Financial  Point  of  View.  By  J. 
Leland  Fitz  Gerald.  Gives  statistics  from  many  dities  with  reference  to  the 
kind  of  system,  with  comparison  and  discussion  of  efficiency.  Trans.  A.  S.  C 
E.,  Vol.  XXIV.,  April,  i8qi,  pp.  247-S9.    Discussion,  pp.  259-64. 

^STaterT'Works,  Test  of. 

By  the  use  of  Pressure  Gaug-es,  Paper  by  Robt.  J.  Johnson.  Read  before  the 
St.  Paul  Society  of  Civil  Engineers,  Feb.  4, 188^.  Jour,  Assn.  Eng.  Soc.,  June, 
i889,Vol.  VIII.,  p.351. 

"Watervirays. 

Internal  Improvement.  A  brief  account  of  the  recent  convention  held  at  St.  Paul 
to  consider  the  improvement  of  the  Northwestern  waterways.  Eight  states 
and  two  territories,  represented  by  926  delegates.  Very  important,  as  indicat- 
ing the  probable  course  oi  public  policy  concerning  the  river  and  harbor  works.- 
Editorial  in  Bradstreet's,  Sept.  12,  i885. 

Lake  Michi£-an  and  Mississippi  Proposed  Water-way.  Levels  of  the  Lakes  as 
affected  by. 

See  Water-Way. 

Waterways  and  Railroads.  A  paper  by  U.  A.  Forbesi  before  the  Soc.  of  Arts'  Can- 
al Conference.  Gives  the  history  of  the  use  and  progress  of  waterways  and  rail- 
roads in  England  and  Wales,  and  their  mutual  influence  on  each  other.  Jour. 
Soc.  Arts,  May  25,  1888. 

Wave  Impact,  and  the  Stability  of  the  Superstructure  of  Breakuoaters.  Brief  article 
by  L.  d'Auria,  deducing  a  formula  for  the  force  of  impact.  Jour.  Frank,  Inst., 
Nov.,  1890,  pp.  373-6. 

Wave  Motor.  An  ingenious  device  for  compressing  air  by  the  lifting  action  of 
waves  on  a  floating  "wave  motor,"  which  is  then  transmitted  to  shore  by  means 
of  a  flexible  tube.  A  pamphlet  of  15  pp.,  describing  same,  sent  by  the  inventor , 
T.  Duffy,  248  Geary  street,  San  Francisco. 

'W Ave  Pressure  on  Exposed  Structures,  Editorial  suggested  by  the  plans  for  the 
Diamond  Shoals  Lighthouse.     Eng^.  News,  September  6,  i89o,  pp.  212-4. 

See  also  discussion  in  Eng",  News,  Nov.  15,  i89o. 

Wave  Reaction.  Remarks  upon  by  W.  P.  Rice.  Considered  in  its  relations  to  the 
foims  of  breakwaters.    7our,  Assn.   £11^.  .S^<:.,  Vol.  IV.,  p.  319. 
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^Vaves. 

A  lesume  of  our  present  knowledge  of  wave  motion.  Sci.  Am.  Sup.,  Nov. 
i9.  i887. 

Meptoir  on  the  Experinuntal  Study  of.  By  M.  L.  E.  Bertin.  Van  Nos.  Eng"* 
iVfar-,  Vol.  VIII.,  p.  49i. 

Ship.  By  Sir  William  Thomson.  An  important  lecture  delivered  before  the 
Institution  of  Mechanical  Engineers,  at  Edinburgh.  Treats  of  the  forms  and 
motions  of  waves  produced  by  ship.s.    Sci.  Am.  Sup.,  Oct.  i5. 1887. 

TVansportinir  Power  of.  A  good  summary  of  facts  is  given  in  an  editorial  in  Lon. 
En£.,  July  iS.  ib'S7.    Sci.  Am.  Sup.,  Sept.  so.  1883. 

"Weather  Service.  Two  papers  on,  describing  the  U.  S.  Signal  Service,  and 
another  on  Forcasting  Weather.     Proc.  Ohio  Soc.  Engr.  6*  Surv.^  1887. 

See  Meteorolo^. 

Weighbridge,  Twenty-Ton  at  the  Paris  Exposition.  j889.  Description  of  an  in- 
teresting automatic  weighing  machine.  Lon.  EntT'^  September  6.  1889.  Vol. 
XLVIIl.,  p.  289. 

Weighing  Machines,  Automatic.  For  weighing  grain.  Trans.  Liverpool En£.  Soc, 
Vol.  VIII.,p.96,  (i887). 

See  Electric  Weisrhins"  Machines . 

>V eights  and  Measures. 

Labors  of  the  International  Bureau  of  Weights  and  Measures.     Valuable  and  in- 
teresting article  from  Aa  Nature.    Illustrated.    Set.  Am.  Sup.,  March  8,  1890. 
p.  11,821. 

The  Necessity  of  a  Definite  and  Determinate  System  of  .  By  Chas  C.  Breed. 
Read  beiore  the  Western  Society  of  Engineers,  Nov.  14.  i888<.  7<wr.  Assn. 
En£^.  Soc,  March,  i88q. 

Report  of  the  Committee  of  the  Boston  Society  on.     Comprising  a  canvass  of  the 
society  regarding  metric  reform,  with  opinions  of  members  and  a  notice  of  the 
recent  act  of  Congress.     Jour.  Assn.  Eng.  Soc,  July,  i8ii8,  VoL  VII.,  pp. 
264-271  • 
^Veirs. 

Automatic  Waste.  By  A.  D.  Foote,  before  the  Am.  Soc.  of  C.  E.  Gives  de. 
scription  with  detailed  drawingof  an  automatic  waste  weir.  Trans.  A.S.  C 
E.,  Vol.  XVIII.,  Sept..  1888,  pp.  59-62. 

Effect  on  the  Discharge  of  the  Height  of  Crest  above  Bottom  of  Canal.  Based  on 
a  new  series  of  experiments  by  Bazin.  Annates  dcs  P.  6*  C,  October, 
1888. 

New  Experiments  QTii}[ieY\o\t oyer  V^exTS^.  By  H.  Bazin.  Abstract  from  An 
nales  des  P.  6*  C,  Vol.  XVI..  1S88,  p.  393.  Proc.  Inst.  C.  E.,  Vol.  XCVI..  1888, 
p.  372. 

Bazin  s  Experiments  with.  Very  complete  experiments  on  a  large  scale. 
Annates  des  P.  6-  C,  Oct.,  1S88.  Translated  for  the  Proc.  Eng.  Club.,  Phila, 
Condensed  and  printed  with  several  tables  and  diagrams  in  Eng.  News,  Dec. 
27.1890,  pp.  577-8. 

Formulas  for.  A  compilation  of  the  plotted  curves  of  the  co  efficients  to  be  ap- 
plied to  the  theoretical  to  obtain  the  actual  discharge,  as  obtained  by  fifteen  dif- 
ferent experimenters,  includmgthe  best  American  experiments.  Trans.  Inst. 
C.   E.,  Vol.  LXXXIII.,  p.  377. 

Three  Eecent  Designs  for  Movable  Weirs.  By  Herr  Nakong  in  C^n/r<7/^/<7//<i!rr 
Bauverwaltung.  Abstract  with  drawings  in  Eng.  News,  October  18,  1890,  pp* 
335-6. 

Submerged.  Co-efficient  of  discharge  found  in  large  rivers  in  India.  The  dis- 
charges were  computed  from  cross-sections,  and  slopes  found  from  high-water 
marks,  and  calculated  from  Humphrey  and  Abbot's  formula  for  flood  stages. 
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Weirs,  Submerged,  continued. 

the  dams  then  becoming  submerged  weirs.  The  result  of  questionable  value 
from  the  uncertainties  in  computins  the  discharges.  Trfins,  /nst,  C.  E.,  Vol. 
LXXXV.,  p.  3o7. 
Waste  Weirs.  A  Method  of  Determining  the  Capacity  of  the  Waste  Weir  of  a 
storage  reservoir  of  a  torrential  stream.  A  paper  by  Wm.  J.  McAlpine,  Hon- 
M.  Am.  Soc.  C.  E.  showing  that,  when  properly  constructed,  earth  or  "dirt 
dams,"  are  perfectly  safe  structures.    Eng,  News,  June  29,  i889. 

Welding  Metals.    Description  of  Barington's  method  of  welding  metals  and  spin- 
ning  and  shaping  tubes.    The  rod  or  tube  is  forced  through  a  revolving  die 
the  heat  for  welding  being  generated  by  friction  of  die  on  tube.  Jour,  Frank. 
Inst.,  Nov.  1891,  pp.  321-328. 
By  Electricity.    See  Electric  Welding. 
Well  Boring. 

A  description  of  methods  used  in  boring  two  wells,  6  feet  diameter  and  70  feet 
deep,  in  chalk  formation,  at  Southampton  Water  Works.  These  the  largest 
wells  ever  bored  at  one  operation.    Proc.  Inst.  C.  E.,  Vol.  XC,  p.  33. 

By  Steam  With  a  Spring-Pole.  By  Benj.  Smith  Lyman.  An  unpatented  device 
whereby  this  useful  attachment  may  be  utilized  when  steam  is  used.  E.  6*  M. 
your.t  Feb.  20,  ii;86. 

See  Artesian  Wells. 
>Vell-Sinking.     The  Wagner  Process  of  Sinking  Wells,  or  underground  reservoirs 
for  water  supplies.    The  process  is  by  use  of  steam  under  pressure,  and  a 
very  interesting  account  of  recent  well-sinking  is  given  in  a  report  by  Geo.  E. 
Pond,  Assistant  Quartermaster,  U.  S.  A.    Am.  Eng.,  March  5. 1890,  p.  100. 
W^ells. 

Capping  Flowing.  Gives  a  simple  and  effective  way  of  shutting  off  flowing  wells. 
Sci.  Am.  Sup.,  Oct.  22,  1887. 

For  Cities.  A  discussion  by  A.  A.  Buneman  on  the  use  of  driven  wells.  Eng, 
News,  May  i9,  1888. 

Driven.  A  paper  by  J.  C.  Hoadley,  being  a  theoretical  discussion  of  its  capac- 
ity for  water  supply.    Proc.  Soc.  Arts,  Boston,  for  1882-3,  p.  115 

Drtven  Wells  as  a  Source  of  Water- Supply.  A  paper  by  F.  F.  Forbes,  describ- 
ing briefly  some  special  details  in  the  piping,  intended  to  secure  durability, 
with  discussion  of  considerable  value.  Jour.  New  Eng.  W.-W.  Assn,,  March 
ib'gi.  pp.  i4i-4. 

Driven  Wells  as  a  Source  of.    By  Albert  F.  Noyes.    A  paper  read  before  the 
American  Water- Works  Association  on  the  driven  well  system  as  a  source  of 
or  a  means  of  obtaining  a  water  supply.    San,  Eng.,  Aug.  6,  1887. 

Temperatures  in.    See  Temperatures. 

Tubular^  for  Domestic  Water  Supply.  By  J.  C.  Hoadley,  C  E.  A  paper  dev- 
oted chiefly  to  a  consideration  of  the  nature  and  conditions  of  flow  of  sub- 
surface or  ground  water.  Accompanied  by  tables  of  flow  and  results  of  pump- 
in  gs  at  different  wells,  with  suggestions  upon  the  sinking  of  tubular  wells. 
Illustrated  by  a  number  of  diagrams  and  sections.  Pp.  32.  Supplement  to  V. 
Annual  Report  State  Board  of  Health,  etc.,  of  Massachusetts,  i8S4. 

Yield  of  Wells  Sunk  in  Permeable  Soils.  A  theoretical  discussion  based  on  cer- 
tain assumptions  andiexperimental  data.  By  Fossa  Mancini  in  Annates  des  P. 
6-  C,  June,  1890.    Abstract,  Eng.  News,  March  21,  i89i.  p.  269. 

Wells.    %^^  Artesian  Wells.     Tube  Wells,     Water- Works. 

>Velsbach.    Incandescent  Gas  Light.    Description  of.     Gives  results  of  tests,  gas, 
consumption  and  candle  power.    Mech.  World,  Dec.  8, 1888. 
See  Gas  Light. 

Western  Union  Time  System.  By  F.  R.  Bartlett,  C  E.,  and  R.  P.  Miller,  C.  E.  A 
valuable  description  of  the  Western  Union  Time  Service.  Sch.  Mines  Quart. 
Columbia  College,  April.  1889,  Vol.  X..  p.  218. 
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Wheel  Bases.  Ijenffth  of  Rigrid  Wheel  Bases.  New  England  Railroad  Club.  R. 
R.  Gaz.,  May  i6.  1890,  p.  337. 

'Wheel  Tires.  Wheel  Tires  and  Rails,  Wear  of.  By  Richard  Hdmholz.  Discusses 
the  wear  on  wheel-tires  and  rails  on  curves,  and  rolling  stock  appliances,  for 
reducing  the  same.  Zeitschr.  d.  V.  deutcher  In^etueur,  1888.  pp.  33o-3S3;  ab- 
stracted Proc.  Inst.  C.  E  ,  pp.  $49-554. 

>Vheel8. 

Vauclains  Wrought  Iron  Wheel  Centers.  Illustrated  description  of  the  method 
of  their  manufacture;  being  the  report  of  a  committee  of  the  Franldin  Insti- 
tute.   R.  R.  Gaz.,  July  10,  i89i,  pp.  477-8. 

See  Locomotive  Wheels,  Car  Wheels, 

Wheels  and  Axles.    See  Axles. 

Wheels  and  Rails. 

Cylindrical  Wheels  and  Flat-Topped  Rails.  Abstract  of  a  paper  read  by  Mr. 
Don.  J.  Whittemore,  Civ.  Engr.,  C,  M.  &  St.  P.  Ry.,  before  Am.  Soc.  Civ, 
Engrs.  In  the  nature  ot  a  discussion  of  the  recent  report  of  the  "Committee  on 
the  Proper  Relation  to  Each  Other  of  the  Sections  of  Railway  Wheels  and 
Rails."    En£.  News,  Feb.  9,  1889,  etseg. 

Cylindrical  Wheels  and  Flat-Topped  Rails.  Paper  by  D.  J.  Whittemore.  Chf, 
Engr.  C,  M.  &  St.  P.  Ry.,  at  Jan.  16  meeting,  A.  S.  C.  E.  R.  R.  Gaz.,  Jan.  2$^ 
i889. 

Discussion  on  cylindrical  wheels  and  Flat-Topped  Rails  is  given  in  which  many 
prominent  engineers  took  part.  Also  the  final  report  of  the  committee  of  ^m. 
Soc.  C.  £  ,0x1  the  Proper  Relation  to  each  other  of  the  Section  of  Wheels  and 
Rails;  together  with  appendices  A  and  B  including  summary  of  questions 
and  answers,  and  correspondence  on  the  same  subject  are  joined  in.  Trans. 
A. S.  C.  £.,  Oct.,  1889,  Vol.  XXI.,  p.  153-302. 

On  Southern  Pacific.  Letter  from  W.  G.  Curtis,  to  the  committee  of  Am.  Soc. 
C.  E..  giving  valuable  data  and  information  concerning  wheel  records  on 
Southern  Pacific  Ry.    Ry.  Rev.,  Feb.,  i89o,  p.  68. 

Windmill  Sails.  Best  Angles  for  Various  Speeds,  By  A.  R.  Wolff.  The  table  given 
in  Am.  En£.,  June  5, 1885. 

Wind-Millsy&r  Water  Supply.  By  A.  R.  Wolff.  Gives  tables  of  capacity  and  econ- 
omy of  different  sized  wheels  for  a  16-mile  wind,  when  this  power  may  be 
developed  on  the  average  8  hours  a  day.    Eng-.  News,  Dec.  5,  i885. 

>Vind  Pressure. 

A  table  giving  the  relation  between  the  velocity  and  the  pressure  at  different 
temperatures.    Am.  Eng-,,  May  i,  1885. 

An  article  giving  formulae  and  tables  for  wind  pressure.  Van  Nos.  Eng.  Mag., 
Vol.  XXVI.,  p.  4g. 

By  Wm.  Ferrel.  Gives  formulae  for  wind  pressure.  Van  Nos.  Eng.  Mag.,  ;.Vol. 
XXVIL,  p.  140. 

Brief  article  calling  attention  to  actual  wind  pressure  of  from  40.0  to  65.3  lbs  per 
sq.  ft.,  and  observed  velocities  of  from  57  to  78  miles  per  hour.  "Lon,  Eng., 
March  i4, 1890.  p.  333. 

Short  article  on  maximum  observed  pressures.  Reprinted  from  Ix)n.  Eng. ; 
Am.  Arch.,  July  19.  1890,  p.  43. 

Data  concerning  actual  wind  pressure  at  Forth  Bridge  at  various  dates  during 
construction  from  1^83  to  1890.    R.  R.  Gaz,,  April  18, 18901  p.  65. 

An  Examination  into  the  Method  of  Determining,  By  F.  Collin gwood.  Discus- 
ses a  number  of  the  formulae  in  common  use  and  points  out  some  of  their 
errors;  also  gives  tables  of  pressures  computed  by  different  formulae  for  com- 
parison.    Van  N^os.  Eng.  Mag.,  Vol.  XXV.,  p.  a42. 

Extract  from  evidence  of  Wm.  Pale,  before  the  Tay  Bridge  Commission.  Van 
Nos.  Eng.  Mag.,  Vol.  XXIII.,  p.  i63. 
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"Wind  Pressure,  continued. 

On  Railway  Structures.  Report  of  the  committee  of  London  Board  of  Trade  to 
consider  the  question  of  wind  pressure  on  railway  structures.  Van  JVos.  Eng-, 
J/<v..  Vol.  XXV.,p.4o7. 

And  the  Measurement  of  Wind  Velocities.  An  article  by  Asst.  Prof.  C.  F.  Mar- 
vin, U..S.  Sig.  Service,  giving  some  experiments  on  Wind  Pressure  made  on 
Mt.  Washington,  and  discussing  reduction  formulas  for  anemometers.  Entr. 
News,  Dec.  13,  iS9o,  pp.  SiS-i. 

General  Discussion  of,  upon  Spherical,  Cylindrical  and  Conical  Surfaces.  By 
P.  H.  Philbrick.     Van  Nos.  Eng.  Ma£.,  December.  1884- 

Velocity  and  Pressure.  A  table  showing  the  average  monthly  movement  of,  in 
miles  per  hour  at  a  number  of  cities;  also  a  table  showing  the  relation  between 
velocity  and  pressure.    Buildings  April  2, 1887. 

See  Atmosphere.    Air  Resistance.    Chimneys.    Lighthouses. 

Wind  Pressure  on  Bridges. 

By  C.  Shaler-Smith.  with  discussion,  llie  paper  and  discussion  is  the  standard 
authority  on  this  subject  in  America.  Trans.  A,  S.  C,  E.,  Vol.  X.,  (1881),  p. 
139.    Also  paper  by  F.  CoUingwood,  p.  i72. 

Also  paper  by  Ashbel  Welch,  with  discussion  m  Vol.  IX.,  p.  39i-4oo. 

W inding  E ngines.    See  Mining  Machinery. 

Winter  Navigation  and  Ice  Breaking,  steamers  designed  for.  Paper  by  Robert 
Runeberg,  Assoc.  M.  Inst.  C.  E.  Gives  theoretic  discussion  of  H.  P.  required 
to  break  ice  of  various  thicknesses,  and  gives  a  few  details  of  construction. 
Pp.  24.    Proc.  Inst.  C.  E.,  Vol.  XCVII.,  pp.  277,  London,  1889. 

Wire. 

A  formula  giving  the  relation  between  the  diameter  in  inches  and  the  gauge, 
number  (American  standard)  and  the  use  of  this  formula  in  electrical  design- 
ing.   By  Carl  Hering.    Elec.  Eng.,  (N.  Y.,)  April.  1886. 

Steel  Wire  of  High  Tenacity.    By  Dr.  Percy,  before  the  Iron  and  Steel  Institute 
Gives  results  of  tests  and  chemical  composidon  of  specimens  of  steel  wire  hav- 
ing a  breaking  strength  of  about  150.000  lbs.    Lon.  Eng.,  July  23,  1886. 

Permanent  Elongation  in.    See  Metals. 

Wire  Gauges. 

Chart  showing  Properties  of  all  wire  gauges  in  use.  Compiled  by  S.  S.  Wheeler. 
The  most  complete  exposition  of  the  subject  yet  made.  Elec.  World,  Nov.  12, 
18S7. 

Report  of  the  Committee  of  the  National  Electric  Light  Association  at  Philadel- 
phia meeting,  February,  it87.  Containing  probably  the  best  recommendations 
as  to  a  standard  gauge  that  have  yet  been  made.  Elec.  World,  Feb.  26,  1887: 
also  in  Electrician  6*  Elec.  Eng.  for  March. 

Table  of  all  the  principal  wire  gauges,  giving  diameters  and  cross-sections,  ^j 
Carl  Hering.  Very  useful  in  electrical  designing.  Elec.  Eng.,  (N.  Y.),  May, 
1S86. 

Wire  Rods. 

The  manufacture  in  the  United  States.  A  paper  translated  from  the  Revue  Un- 
iverselle  des  Mines,  being  the  result  of  the  observations  of  two  Belgian  engi- 
neers in  this  country.    Fully  illustrated.    Iron  Age,  Sept.  3, 18^5. 

Wire  Rope. 

A  paper  by  Wm.  B.  Palmer,  giving  actual  practice  in  use  of  wire  rope  hoisting 
and  guys  for  derricks:  deducing  the  stress  on  the  ropes  in  several  cases  and 
comparing  the  strength  of  rope  with  stress,  etc.,  etc.  Pp.  10.  Conn.  Assn.  C. 
E,  6*  Surveyor's,  i88q. 

Gives  description  of  the  process  of  manufacturing,  from  drawing  the  wire  to 
twisting  the  rope.    Sci.  Am.  Sup,,  July  2,  1887. 
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Wire  Rope,  continued. 

The  Locked  Coil.  A  new  style  of  wire  rope,  being  smooth  on  the  outside  like 
a  round  rod,  and  the  wires  made  of  special  shapes  so  as  to  interlock  with  each 
other,  thus  preventing  any  wire  from  moving  from  its  place.  Illustrated.  Iron, 
Sept.  i8.  i8S5. 

Treats  of  the  use  of  wires  of  special  sections  producing  cables  of  true  cylindri- 
cal form.    Sci,  Am,  Sup,,  June  ii,  1887. 

And  Wire,  Sireneth  0/  Welds  in.  A  description  of  some  tests  recently  made  by 
Herr  A.  Martens,  under  the  direction  of  the  German  Minister  of  Public  Works. 
R,  R,  Gaz,,  Dec,  7, 1888. 

See  Cables. 

>Viring  Chart.    Diagram  for  use  for  calculating  the  length  of  conductor  necessary 
to  give  a  certain  drop  in  voltage.      By  Thos.  J.  Fay.      Elec,    World,  Aug.   i," 
1891,  p.  7Q.    Ens'.  News,  Sept.  12, 1891,  p.  242.    Rlec.  En£„  Oct.  8,  i89o. 

Wire  Rope  Haulage.    See  Mining- Machinery . 
Wire  Ropeway.    See  Cements  0/ the  Gate,  etc. 
"Wires.    See  Electrical  Conductors. 
>Vood. 

Expansion  of,  by  Absorption  of  Moisture  in  the  direction  of  the  fibres.  Paper  by 
Prof.  DeVolson  Wood,  givmg  results  of  experiments.  Trans.  A.  S.  M.  E.^ 
Vol.  X.,  1889. 

Fluctuations  of  Moisture  in  Wood  during-  Seasoning.  Details  of  experiments 
made  to  observe  the  variation  in  moisture  in  different  kinds  of  wood,  and 
learn  the  months  during  which  the  greatest  amount  of  seasoning  takes  place. 
Eng,  News,  April  2  and  16. 

Preservation  of.    See  Timber. 

Preserved  Under  Water.  Recent  discovery  of  remains  of  old  Roman  bridge 
piers  in  river  Trent,  the  oaken  timbers  being  in  good  preservation.  Lon.  Engi- 
neer, Nov.  7,  1S84. 

See  Timber. 
Wood  Pavements.    See  Pavements. 
Wood  Pulp. 

Some  0/ its  Peculiarities.  '.By  M.  L.  Deering,  Cleveland.  Describes  methods 
used  in  his  own  factory  and  the  difficulty  to  be  overcome.  With  discussion. 
7our.  Assn.  Eng.  Soc,  Vol.  V.,  p.  444. 

Vulcanization.  By  M.  L.  Deering.  Describes  a  new  method  of  treating  fibrous 
material.      !four.  Assn.  Eng.  Soc.t  Feb.,  1888,  pp.  52-55, 

Wood-Working  Machinery  on  exhibition  at  World's  Fair,  New  Orleans.    Mfr.  6* 
Build.,  March,  i885. 

A  description  of  the  recent  improvements  in  wood-working  machinery  in  Eng- 
land, and  their  application  to  cheapening  the  cost  of  pattern-making.  Mr* 
Geo.  Richards.    Lon.  Engt  Feb.  i3,  i885. 

Wooden  Beams. 

Transverse  Strength  o/fheinfiai  new  iormnlsih J  R.  F.  Hartford,  C.  E.,  which 
harmonizes  with  latest  experiments,  including  those  of  Lanza,  Rodman,  Has- 
lett,  Graham;  Smith  and  others.    Am.  Eng.,  Dec.  12,  18S4. 

Transverse  Strength  of.  By  Prof.  Lanza.  Gives  results  of  experiments  on  large 
beams,    your.  Assn.  Eng.  Soc.o  p.  i33,  Vol.  II. 

See  Beams. 
>Vooden  Columns. 

Full  Size.    Strength  of,  as  tested  by  Prof.  Lanza  on  the  Watertown  Arsenal 

Machine,  for  the  Boston  Manufacturers'  Mutual  Fire  Insurance  Co.,  in  1882. 

Probably  the  most  extensive  and  satisfactory  set  of  tests  of  wooden  columns 
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'Wooden  Columns,  Full  size,  continued. 

ever  made.  A  supplement  of  50  pp.  and  56  cuts,  with  details  of  tests,  appended 
to  Trans,  Soc,  Arts,  Boston,  1881-2. 

vs.  Cast  Iron  Posts.  Brief  article  describing  behavior  of  pitch-pine  columns  dur- 
ing a  severe  jfire  in  a  large  warehouse  in  London.  Columns  burned  on  out- 
side, but  supported  their   load.       Mechanics,   August,   x889,    Vol.  XI.,   p. 

193. 

Woodite.  By  Sir  Edward  Reed.  Discusses  the  use  of  a  new  structural  ma- 
terial, the  base  of  which  is  rubber.  It  appears  to  be  coming  into  general  use 
in  many  ways.    Sci.  Am,  Sup.,  March  3i,  1888. 

Woods. 

American.  Modulus  0/ Elasticity  as  Determined  by  Vibrations.  By  M.  C.  Ihl- 
seng.  Gives  details  of  method  employed  and  table  of  values  of  the  modulus 
of  elasticity.     Van  Nos.  En^r-  Mag.,  Vol.  XIX.,  p.  8. 

Cuban.  By  Esteban  D.  Estroda.  An  investigation  of  the  strength  and  other 
properties  of  Cuban  woods  used  in  engineering  construction.  Van.  Nos.  En£' 
Masr^,  Vol.  XXIX.,  pp.  4i7  and  443- 

Michigan.  The  Strength  of.  A  paper  read  before  the  Michigan  Engineer- 
ing Society  by  Prof.  R.  C.  Carpenter,  January,  i889.  Am.  Eng'.,  March  6, 
i8S9. 

Of  Nicarag'ua.    An  Investigation  of  the  Strength  and  other  properties  of  some  of 
the  Nicaragua  woods  used  in  engineering  construction  and  in  the  arts,  con- 
ducted at  Cornell  University.    By  Rufus  Flint.    Thirty-three  kinds  examined. 
A  valuable  study.    Sch.  Mines  Quart.,  Oct.,  1887,  p.  633. 

See  Timber. 

"World's  Columbian  Exposition.    See  Exposition. 

Work  Developed  in  Kail  and  Girder  Rolling,  Experiments  made  in  St.  Petersburg. 
Proc.  Inst.   C.  E„  Vol.  LXXXL,  p.  4i4. 

Working  Loads.  Natural  working  loads  for  building  materials  and  structures,  ad- 
opted by  the  Austrian  Association  of  Engineers  and  Architects.  Eng.  6*  Build. 
Rec.  Dec.  14,  i889,  Vol.  XXI.,  p.  2$.  , 

Yard.  On  the  Relation  of  the  Yard  to  the  Metre.  A  report  to  the  U.  S.  Coast  and 
Geodetic  Survey.  ByO.H.  Tittraann,  assistant  in  charge  of  weights  and 
measures.     U,  S.  C  and  G.  Survey  Bulletin  No.  q,  June  15,  i889. 

Yacht,  Grace  Darling.  Gives  a  brief  description,  with  two  page  plate,  showing 
longitudinal  section,  deck  plan  and  cabin  plan  of  the  steam  yacht  'Grace 
Darling."  Length  overall,  iS?  ft.,  breadth,  i9H  ft.;  depth,  11  ft.;  draught 
*  8  ft.;  tonnage,  239  tons;  engines,  quadruple  expansion:  cylinders,  10  in..  i4 
I  in..  20  in.  and  28  in.  diameter,  with  20  in.  stroke;  160  revolutions  per  min- 
minute:  36o  horse-power,  with  boiler  pressure  of  180  lbs.  Lon.  Engineer, , 
March  16. 1888. 

Yachts,  Racing  and  Cruising,  Remarks  on  the  length,  beam  and  sail  area  of 
racing  and  cruising  yachts,  with  suggestions  for  defining  cruisers  and  for 
regulating  races.  Gives  tables  showing  leading  dimensions  and  antics  of 
British  and  American  yachts.    Lon.  Eng.,  Nov.  25,  etseg.,  1887. 

Z-Bars.    See  Columns. 

Zinc.  Its  unfitness  for  standards  of  length  from  its  slow  response  to  changes  in 
temperature.  In  other  words,  its  length  is  not  truly  indicated  by  its  tem- 
perature when  the  temperature  changes  rapidly,  as  in  field  observations. 
Prof.  Papers  Corps  of  Engrs.  U.  S.  A..  No.  24.  Triangulation  of  U.  S.  Lake 
Survey,  p.  860. 

In  Boilers.    See  Boilers,  Marine. 

Zinc  and  Lead.    Production  of  in  iSSi.    See  Lead. 
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